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(54) POSITIVE PHOTOSENSITIVE COMPOSITION AND METHOD FOR FORMING THERMAL FLOW 
PATTERN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive photoresist composition having thermal flow adaptability 
and to obtain a finer pattern. 

SOLUTION: The positive photosensitive composition for the method for forming a thermal flow pattern 
contains (a) a compound which generates an acid by irradiation with active rays or radiation and (b) resin 
which has a monocyclic or polycyclic alicyclic hydrocarbon structure and which decomposes by the effect 
of an acid to increase the solubility in an alkali developer. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1](a) A positive type photosensitive composition for thermal flow pattern formation methods 
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containing resin in which has the cycloparaffin structure of a compound which generates acid by the 
exposure of active light or radiation and the (b) monocycle, or many rings, it decomposes by operation of 
acid, and solubility in inside of an alkali developing solution increases. 

[Claim 2]The positive type photosensitive composition according to claim 1 containing the (c) basic 
compound and the (d) organic solvent. 

[Claim 3]The positive type photosensitive composition containing the (e) silicon system or a fluorochemical 
surfactant according to any one of claims 1 to 2. 

[Claim 4]The positive type photosensitive composition containing a low molecular weight compound to 
which Tg (glass transition point) of a resist film which carries out (f) formation is changed according to any 
one of claims 1 to 3. 

[Claim 5]By applying the positive type photosensitive composition according to any one of claims 1 to 4 on 
a substrate, heating at a desired temperature, forming, exposing and carrying out afterbaking processing and 
developing a resist film, A thermal flow pattern formation method applying a temperature still higher not less 
than 15 ** than temperature of afterbaking processing, changing a pattern, and carrying out minuteness 
making of the pattern after forming a desired pattern. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the positive type photoresist composition used for 
manufacture, such as a semiconductor integrated circuit element, a mask for integrated circuit manufacture, 
a printed-circuit board, and a liquid crystal panel. 
[0002] 

[Description of the Prior Art]Generally, when manufacturing a semiconductor integrated circuit element etc., 
pattern formation is carried out by spreading, baking, exposure, baking, and development using photoresist. 
Here, in order to achieve the further minuteness making, the thermal flow method is known especially as a 
contact hole use. This carries out shrinkage deforming of the pattern obtained once with heat, and makes a 
hole diameter small. Until now, this art is carried out only within i line exposure or KrF excimer laser 
exposure, and it was thought that the deployment to other applications was impossible. 
[0003] 
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[Problem(s) to be Solved by the Invention]Therefore, the purpose of this invention provides the positive 
type photoresist composition which has new thermal flow fitness, especially a positive type photoresist 
composition suitable for ArF excimer laser exposure, and there is in realizing a more detailed pattern. 
[0004] 

[Means for Solving the Problem]This invention persons found out that the above-mentioned purpose was 
attained by performing thermal flow processing to chemical amplification type photoresist, as a result of 
inquiring wholeheartedly in view of this actual condition. That is, a positive type photosensitive composition 
concerning this invention is the following composition. 

[0005](1) It has the cycloparaffin structure of a compound which generates acid by the exposure of (a) 
active light or radiation and the (b) monocycle, or many rings, A positive type photosensitive composition for 
thermal flow pattern formation methods containing resin in which it decomposes by operation of acid and 
solubility in inside of an alkali developing solution increases. 

[0006](2) A positive type photosensitive composition given in (1) furthermore characterized by including the 
(c) basic compound and the (d) organic solvent. 

[0007](3) A positive type photosensitive composition given in either of (1) - (2) furthermore characterized 
by containing the (e) silicon system or a fluorochemical surfactant. 

[0008](4) A positive type photosensitive composition given in either of (1) - (3) containing a low molecular 
weight compound to which Tg (glass transition point) of a resist film which carries out (f) formation is 
furthermore changed. 

[0009](5) (1) by applying a positive type photosensitive composition given in either of - (4) on a substrate, 
heating at a desired temperature, forming, exposing and carrying out afterbaking processing and developing 
a resist film, A thermal flow pattern formation method applying a temperature still higher not less than 15 ** 
than temperature of afterbaking processing, changing a pattern, and carrying out minuteness making of the 
pattern after forming a desired pattern. 

[0010]As a positive type photoresist composition conventionally fitted to exposure of 250 nm or less, 
chemical amplification type photoresist, such as a U.S. Pat. No. 4,491,628 specification and the European 
patent No. 29,193 specification, is indicated. A chemical amplification type positive-resist constituent is a 
pattern formation material which makes an exposure part generate acid by the exposure of radiation, such 
as far ultraviolet light, changes solubility over a developing solution of an irradiation part of active radiation, 
and a non-irradiation part, and makes a pattern form on a substrate by the reaction which makes this acid a 
catalyst. 

[001 1]However, publicly known chemical amplification type resist is [ only being indicated as a common 
pattern formation material, and ], and, as for applicability [ thermal flow ], neither an indication nor 
suggestion is carried out at all. The thermal flow fitness of chemical amplification type resist will not become 
clear without this invention person etc. 
[0012] 

[Embodiment of the Invention]The positive type photosensitive composition containing the 
above-mentioned (a) ingredient and the (b) ingredient, On a substrate (example: silicon / diacid-ized silicon 
covering) which is used for manufacture of a precision integrated circuit device, a spinner, It exposes 
through a predetermined mask after spreading with suitable coating methods, such as a coating machine, 
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After obtaining a good resist pattern by developing negatives by performing afterbaking, a pattern can be 
formed by carrying out the flow of the pattern thermally, applying a temperature still higher not less than 15 
** than afterbaking temperature. Hereafter, the positive type photosensitive composition of this invention is 
explained in full detail. 

[0013](a) The compound which generates acid by the exposure of active light or radiation (it is also called a 
photo-oxide generating agent) 

In the constituent of this invention, the compound which generates acid by the exposure of active light or 
radiation as an ingredient (a) is contained. As such a photo-oxide generating agent, the photoinitiator of 
optical cationic polymerization, the photoinitiator of an optical radical polymerization, The publicly known 
compounds which generate acid by the exposure of the active light or the radiation currently used for an 
optical decolorizing agent, optical alterant, or micro resist of coloring matter, etc., and those mixtures can 
be used choosing them suitably. 

[0014]For example, diazonium salt, ammonium salt, phosphonium salt, iodonium salt, Onium salt, such as 
sulfonium salt, a seleno NIUMU salt, and arsonium salt, The compound which is represented by an organic 
halogenated compound, an organic metal/organic halogenated compound, the photo-oxide generating agent 
that has o-nitrobenzyl type protective group, imino sulfonate, etc. and which carries out a photolysis and 
generates sulfonic acid, and a disulfon compound can be mentioned. 

[0015]The basis which generates acid by the exposure of such active light or radiation or the compound 
which introduced the compound into the main chain or side chain of polymer, For example, U.S. Pat. No. 
3,849,137, Germany patent No. 3914407, The compound of a statement can be used for JP,63-26653,A, 
JP,55-164824,A, JP,62-69263,A, JP,63-146038,A, JP,63-163452,A, JP,62-153853,A, JP,63-146029,A, etc. 
[001 6]Furthermore, the compound which generates acid by the light of a statement can also be used for U.S. 
Pat. No. 3,779,778, European patent No. 126,712, etc. 

[001 7]In the compound which decomposes by the exposure of the above-mentioned active light or radiation, 
and generates acid, especially the thing used effectively is explained below. 

[0018](1) Iodonium salt expressed with the following general formula (PAG1), or sulfonium salt expressed 
with a general formula (PAG2). 
[0019] 
[Formula 1] 

Ar 1 R» 3 

V Z" R 204 v z- 

k/ R 205 / 

(PAGl) (PAG 2) 

[0020]Formula Ar 1 and Ar 2 show respectively the aryl group which is not replaced [ substitution or ] 
independently here. As a desirable substituent, an alkyl group, a halo alkyl group, a cycloalkyl group, an aryl 
group, an alkoxy group, a nitro group, a carboxyl group, an alkoxycarbonyl group, a HIRODOKISHI group, a 
sulfhydryl group, and a halogen atom are mentioned. 

[0021]R 203 , R 204 , and R 205 show respectively the alkyl group which is not replaced [ substitution or ] and an 
aryl group independently. Preferably, they are an aryl group of the carbon numbers 6-14, the alkyl groups of 
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the carbon numbers 1-8, and those substituted derivatives. As a desirable substituent, to an aryl group, the 
alkoxy group of the carbon numbers 1-8, It is the alkyl group, the nitro group, the carboxyl group, 
HIRODOKISHI group, and halogen atom of the carbon numbers 1-8, and they are an alkoxy group of the 
carbon numbers 1-8, a carboxyl group, and an ARUKOSHIKI carbonyl group to an alkyl group. 
[0022]Z~is shown and an opposite anion For example, BF 4 ", AsF 6 ", PF 6 ", SbF 6 ", Perfluoro 
alkane-sulfonic-acid anions, such as SiF 6 2 ", CI0 4 ~, and CF 3 S0 3 ~, Although condensation polynuclear 
aromatic-sulfonic-acid anions, such as a pentafluoro benzenesulfonic acid anion and a 
naphthalene-1 -sulfonate anion, an anthraquinone sulfonate anion, a sulfonic group content color, etc. can 
be mentioned, it is not limited to these. 

[0023]Two and Ar 1 of R 203 , R 204 , and the R 205 , and Ar 2 may be combined via each single bond or substituent. 
[0024]Although a compound shown below as an example is mentioned, it is not limited to these. 



[0025] 
[Formula 2] 



C12H25 






(PAG 1-2) 





(PAG 1-3) 



[0026] 
[Formula 3] 



5 



(PAG1-4) 

N 

(PAG 1-5) N02 

Q^^Q^NO, e 03S-Q-OC 2 H s 

(PAG 1-6) 
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<n(C r H, 5 -^~^-l s — £^-(n)C,K 



^ Co- O~ c 

o _ 



[0027] 
[Formula 4] 
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FaC^^-l®— Q^CF 3 CF 3 S0 3 Q 

(PAG1-10) 

CO^CHjCHzCHjCHa 



+3C00C coocHa 

CPAG1-11] 

Cl CI j? cr £ 

(PAG1-12) O 
C 12 H 25 

(PAG1-13) 
(PAG1-14) 

CF 3 S0f 



CI 

(PAG1-15) 



[0028] 
[Formula 5] 



7 



CHs _ CH3 

I 

H3CH2C-C 

CHjj CH3 



C 4 F 9 SC? 



(PAG 1-1 9) 



tBu^a )>~tBu 



(PAG 1-20) 



[0029] 
[Formula 6] 

CizH 2! 



(PAGZ-1) 

(PAG2-2: 

(PAG2-3 
(PAG 




-8* CF*0f 

(PAG2-4) 
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[0030] 
[Formula 7] 

(PAG2-6) 

H 3 CO-Q-S®-^^CI^ CF 3 SO? 

(PAG2-7) 

HO-{3^S-CH 3 PF ® 



CH 3 

(PAG2-8) 



H3C 



HO-^^-S®CH3 

(PAG2-9) 



C 4 H 9 



(PAG 2-10) 

CO 

-£>-»£) 



CFgSOa^ 



[0031] 
[Formula 8] 
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(n)C„H B 



(n)C 4 Hg (PAG2-12) 



H 3 C 
HO 
H 3 C 



-{>< 

' 4 Hg (F 

. -/ CH a S0 3 u 



Qi9 
6 



C B F 17 S03 W 



(PAG2-14) 

o 



Q-C-CB^S^] PF© 

(PAG2-15) 

CHaCHjCHjCHjO ^~{^^) 2 & °^^^ 

(PAG2-16) 

o 

^HC-CH a -S^> PF 6 € 



COjCHjCHzCHjCHa 



[0032] 
[Formula 9] 
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CPAG2-1 8) 



CO™'® 

CPAG2-1 8) 
(PAG2-19) 
(PAG2-20) 
CPAG2-21) 



(PAG2-22) 

OCH3 



(PAG2-23) OCH3 



[0033] 

[Formula 10] 
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3 

(PAG2-29) 



(Ok- 



s 

CPAG2-31) 



-s 

(PAG2-32) 



2 0^03 



(o)r 8 ' Jrf-*.* 



[0035] 

[Formula 12] 



V 



S + o 3 s 



CF 3 



CF 3 



[0036]A general formula (PAG1) and the above-mentioned onium salt shown by (PAG2) are publicly known, 
for example, can be compounded by the method of a statement to U.S. Pat. No. 2,807,648 and said 4,247,473 
No., JP,53-101,331,A, etc. 

[0037](2) The imino sulfonate derivative expressed with the disulfon derivative or general formula (PAG4) 

expressed with a following general formula (PAG3). 

[0038] 

[Formula 13] 
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0 



Ar 3 -S0 2 -S0 2 — At 4 



(PAG3) 



R 206_ 



so 2 -o 



CPAG4) 



■N 




[0039]Ar 3 and Ar 4 show respectively the aryl group which is not replaced [ substitution or ] independently 
among a formula. R 206 shows the alkyl group which is not replaced [ substitution or ] and an aryl group. A 
shows the alkylene group which is not replaced [ substitution or], an alkenylene group, and an allylene group. 
Although the compound shown below as an example is mentioned, it is not limited to these. 
[0040] 

[Formula 14] 
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01 \^ s ° 2 " SOz A_y C1 

(PAG3-1) 

h3c ^O^ s ° 2 " s ° 2 ' h 0^ ch3 

(PAG3-2) 

H 3 C0^^SO2-SO 2 -^3~OCH3 

(PAG3-3) 

h3C " h O^ s02 " s ° 2 ^^^ ci 

(PAG3-4) 

2 -Q 



[0041] 

[Formula 15] 



(PAG3-5) 



-so 2 -so 2 - 

Cl 



H5C 2 OH^^S0 2 -S0 2 ^^C1 

\ / (PAG3-7) 



so 2 -so 2 \ /-ci 

CPAG3-8) 



15 




(PAG3-1 3) 

[0042] 

[Formula 16] 
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p 

o-so 2 

0 (PAG4-1) 
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-O-SO2 
O (PAG4-2) 

0 

0-S0 2 
0 (PAG4-3) 



CH 3 



OCH3 



N-0-S0 2 \ >CF 3 



•O-SO2- 



-0S0 Z \ /-OCH3 



[0043] 

[Formula 17] 
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0-S0 2 -C 2 H 5 

0 (PAG4-7) 



0 



p 

0-S02 

0 (PAG4- 
0 

0-S0 2 ' 
0 CPAG4-9) 



0 




O-SO2-C2H5 




-0-S0 2 -(CH2^5-CH3 




-O-SO2 



[0044] 

[Formula 18] 



-O-SO2-CF3 
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[0045](3) The diazodisulfon derivative expressed with a following general formula (PAG5). 
[0046] 

[Formula 19] 

O N , O 
II i| 2 II 
R-S — ■— S-R 

II II 

o o 

(PAG5) 

[0047]R expresses here straight chain shape, branched state, an annular alkyl group, or the aryl group that 
may be replaced. Although the compound shown below as an example is mentioned, it is not limited to these. 
[0048] 

[Formula 20] 



O N O _ 

O I ' t o 



O Na O 

O-l-HhO 



_ O n 2 O 



o 



I II ii I 

o o 

(PAG5-5) 



[0049]The compound expressed with following general formula (I) other than the above-mentioned 
compound is also effectively used as a photo-oxide generating agent of the ingredient (a) of this invention. 
[0050] 

[Formula 21] 
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Among formula (I), a hydrogen atom, an alkyl group, an alkoxy group, a nitro group, a halogen atom, an 
alkyloxy carbonyl group, or an aryl group may be expressed, at least two or more of R, - R 5 may join together, 
and R, - R 5 may form a ring structure. R 6 and R 7 express a hydrogen atom, an alkyl group, a cyano group, or 
an aryl group. An aromatic group containing an alkyl group, an aryl group, an aralkyl group, or a hetero atom 
may be expressed, Y, and Y 2 may join together, and Y, and Y 2 may form a ring. Y 3 expresses a single bond or 
a divalent connecting group. X "expresses a non-nucleophilicity anion. However, at least one of at least one 
and Y, of R, to R 5 , or the Y 2 joins together, a ring is formed, or at least one of at least one and R 6 of R, to R 5 , 
or the R 7 joins together, and a ring is formed. In a position of either either of the R 7 or Y, from R,, or Y 2 , it 
may join together via a connecting group and may have two or more structures of formula (I). 
[0051]An alkyl group of R, - R 7 , It is an alkyl group which is not replaced [ substitution or ], and is an alkyl 
group of the carbon numbers 1-5 preferably, and a methyl group, an ethyl group, a propyl group, n-butyl 
group, a sec-butyl group, t-butyl group, etc. can be mentioned as an unreplaced alkyl group, for example. An 
alkoxy group in an alkoxy group and an alkyloxy carbonyl group of R, - R 5 , It is an alkoxy group which is not 
replaced [ substitution or ], and it is an alkoxy group of the carbon numbers 1-5 preferably, and a methoxy 
group, an ethoxy basis, a propoxy group, a butoxy group, etc. can be mentioned as an unreplaced alkoxy 
group, for example. An aryl group of R, - R 7 , Y,, and Y 2 is an aryl group which is not replaced [ substitution 
or ], is an aryl group of the carbon numbers 6-14 preferably, and can mention a phenyl group, a tolyl group, 
a naphthyl group, etc. as an unreplaced aryl group, for example. As a halogen atom of R, - R 5 , a fluorine atom, 
a chlorine atom, a bromine atom, iodine atom, etc. can be mentioned, for example. 

[0052]An alkyl group of Y, and Y 2 is an alkyl group which is not replaced [ substitution or ], and is an alkyl 
group of the carbon numbers 1-30 preferably. As an unreplaced alkyl group, for example A methyl group, an 
ethyl group, a propyl group, Annular alkyl groups, such as straight chain shape, such as n-butyl group, a 
sec-butyl group, and t-butyl group, or a branched state alkyl group and a cyclopropyl group, a cyclopentylic 
group, a cyclohexyl group, an adamanthyl group, a norbornyl group, and a tattered nil group, can be 
mentioned. 

[0053]An aralkyl group of Y, and Y 2 is an aralkyl group which is not replaced [ substitution or ], is an aralkyl 
group of the carbon numbers 7-12 preferably, and can mention benzyl, a phenethyl group, a cumyl group, etc. 
as an unreplaced aralkyl group, for example. 

[0054]An aromatic group containing a hetero atom expresses a basis which has a hetero atom, for example, 
a nitrogen atom, an oxygen atom, a sulfur atom, etc. with aromatic groups, such as an aryl group of the 
carbon numbers 6-14, for example. As an aromatic group containing a hetero atom of Y, and Y 2 , it is an 
aromatic group containing a hetero atom which is not replaced [ substitution or ], and heterocyclic aromatic 
hydrocarbon groups, such as a franc, a thiophene, pyrrole, pyridine, and Indore, are mentioned as an 
unreplaced thing, for example. 

[0055]It may join together and Y, and Y 2 may form a ring with S + in formula (I), in this case — as the basis 
which Y, and Y 2 combine and form — an alkylene group of the carbon numbers 4-10 — desirable — a 
butylene group, a pentylene group, and a hexylene group — a butylene group and a pentylene group can be 
mentioned especially preferably. It may combine with Y, and Y 2 and a hetero atom may be included in a ring 
formed with S + in formula (I). 
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[0056]Each of the above-mentioned alkyl group, an aikoxy group, an alkoxycarbonyl group, an aryl group, and 
an aralkyl group may be replaced by nitro group, halogen atom, carboxyl group, hydroxyl group, amino group, 
cyano group, an aikoxy group (preferably carbon numbers 1-5), etc., for example. About an aryl group and an 
aralkyl group, it may be replaced by an alkyl group (preferably carbon numbers 1-5). As a substituent of an 
alkyl group, a halogen atom is preferred. 

[0057]Y 3 expresses a single bond or a divalent connecting group, and as a divalent connecting group, An 
alkylene group which may be replaced, an alkenylene group, -0-, -S-, -CO- -CONR- (R is hydrogen, an 
alkyl group, and an acyl group.), and a connecting group that may also contain two or more among these are 
preferred. 

[0058]As a non-nucleophilicity anion of X ", a sulfonate anion, a carboxylic acid anion, etc. can be mentioned, 
for example. Capability to cause a nucleophilic reaction is a remarkable low anion, and a non-nucleophilicity 
anion is an anion which can control decomposition with the passage of time by an intramolecular 
nucleophilic reaction. Thereby, the temporal stability of resist improves. As a sulfonate anion, an 
alkyl-sulfonic-acid anion, an aryl sulfone acid anion, a camphor sulfonate anion, etc. are mentioned, for 
example. As a carboxylic acid anion, an alkyl carboxylic acid anion, an aryl carboxylic acid anion, an aralkyl 
carboxylic acid anion, etc. are mentioned, for example. 

[0059]As an alkyl group in an alkyl-sulfonic-acid anion, Preferably An alkyl group of the carbon numbers 
1-30, for example, a methyl group, an ethyl group, A propyl group, an isopropyl group, n-butyl group, an 
isobutyl group, a sec-butyl group, A pentyl group, a neopentyl group, a hexyl group, a heptyl group, an octyl 
group, A nonyl group, a decyl group, an undecyl group, dodecyl, a tridecyl group, a tetradecyl group, A 
pentadecyl group, a hexadecyl group, a heptadecyl group, an octadecyl group, a nonadecyl group, an eicosyl 
group, a cyclopropyl group, a cyclopentylic group, a cyclohexyl group, an adamanthyl group, a norbornyl 
group, a tattered nil group, etc. can be mentioned. As an aryl group in an aryl sulfone acid anion, an aryl 
group of the carbon numbers 6-14, for example, a phenyl group, a tolyl group, a naphthyl group, etc. can be 
mentioned preferably. 

[0060]An alkyl group and an aryl group in the above-mentioned alkyl-sulfonic-acid anion and an aryl sulfone 
acid anion may have a substituent. As a substituent, a halogen atom, an alkyl group, an aikoxy group, an 
alkylthio group, etc. can be mentioned, for example. 

[0061]As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. can be 
mentioned, for example. As an alkyl group, preferably, for example An alkyl group of the carbon numbers 
1-15, For example, a methyl group, an ethyl group, a propyl group, an isopropyl group, n-butyl group, An 
isobutyl group, a sec-butyl group, a pentyl group, a neopentyl group, a hexyl group, A heptyl group, an octyl 
group, a nonyl group, a decyl group, an undecyl group, dodecyl, a tridecyl group, a tetradecyl group, a 
pentadecyl group, a hexadecyl group, a heptadecyl group, an octadecyl group, a nonadecyl group, an eicosyl 
group, etc. can be mentioned. As an aikoxy group, an aikoxy group of the carbon numbers 1-5, for example, 
a methoxy group, an ethoxy basis, a propoxy group, a butoxy group, etc. can be mentioned preferably, for 
example. As an alkylthio group, preferably, for example An alkylthio group of the carbon numbers 1-15, For 
example, a methylthio group, an ethyl thio group, a propyl thio group, an isopropyl thio group, n-butyl thio 
group, an isobutyl thio group, a sec-butyl thio group, a pentyl thio group, A neopentyl thio group, a hexyl thio 
group, a heptyl thio group, an octylthio group, A nonyl thio group, a decyl thio group, an undecyl thio group, 
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a dodecyl thio group, a tridecyl thio group, a tetradecylthio group, a pentadecyl thio group, a hexadecyl thio 
group, a heptadecyl thio group, an octadecyl thio group, a nonadecyl thio group, an eicosyl thio group, etc. 
can be mentioned. An alkyl group, an alkoxy group, and an alkylthio group may be further replaced by halogen 
atom (preferably fluorine atom). 

[0062]The thing same as an alkyl group in an alkyl carboxylic acid anion as an alkyl group in an 
alkyhsulfonic-acid anion can be mentioned. The thing same as an aryl group in an aryl carboxylic acid anion 
as an aryl group in an aryl sulfone acid anion can be mentioned. As an aralkyl group in an aralkyl carboxylic 
acid anion, an aralkyl group of the carbon numbers 6-12, for example, benzyl, a phenethyl group, a naphthyl 
methyl group, a naphthyl ethyl group, a naphthyl methyl group, etc. can be mentioned preferably. 
[0063]An alkyl group in the above-mentioned alkyl carboxylic acid anion, an aryl carboxylic acid anion, and 
an aralkyl carboxylic acid anion, An aryl group and an aralkyl group may have a substituent, and can mention 
same halogen atom, an alkyl group, an alkoxy group, an alkylthio group, etc. also in an aryl sulfone acid anion 
as a substituent, for example. 

[0064]As other non-nucleophilicity anions, fluorination phosphorus, fluorination boron, fluorination antimony, 
etc. can be mentioned, for example. 

[0065]or [ that at least one of at least one and Y, of R, to R 5 , or the Y 2 joins together, and a ring is formed 
in formula (I) of this invention ] — or, At least one of at least one and R 6 of R, to R 5 , or the R 7 joins together, 
and a ring is formed. By forming a ring, a spacial configuration is fixed and photolysis ability of a compound 
shown in formula (I) improves. In a position of either either of the R 7 or Y, from R,, or Y 2 , it may join together 
via a connecting group and may have two or more structures of formula (I). 

[0066]As for a compound of formula (I), it is still more preferred that they are a following general formula (IA) 

or (IB). 

[0067] 

[Formula 22] 




[0068]R, - R 4 , R 7 , Y,, Y 2 , and X "are the same as that of the thing in the above-mentioned formula (I) among 
a formula (IA), and Y expresses a single bond or a divalent connecting group. R, - R 4 , R 6 , R 7 , Y,, and X "are 
the same as that of the thing in the above-mentioned formula (I) among a formula (IB), and Y expresses a 
single bond or a divalent connecting group. 

[0069]Y expresses a single bond or a divalent connecting group, and the alkylene group which may be 
replaced, an alkenylene group, -0-, -S-, -CO- -CONR- (R is hydrogen, an alkyl group, and an acyl group.), 
and the connecting group that may also contain two or more among these are preferred as a divalent 
connecting group. The alkylene group which contains an alkylene group or an oxygen atom as Y among a 
formula (IA), The alkylene group containing a sulfur atom is preferred, and specifically A methylene group, 
ethylene, A propylene group, -CH 2 -0- and -CH 2 -S- are preferred and are a connecting group which forms 
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six membered-rings like [ it is the most desirable and ] ethylene, -CH 2 -0- and -CH 2 -S- By forming six 
membered-rings, a carbonyl flat surface and a C-S+ sigma bond become near more nearly vertically, and 
photolysis efficiency improves by an orbital interaction. 

[0070]A compound shown in a formula (IA) can be obtained by making it react to a sulfoxide, after changing 
a method of making a sulfide compound react to corresponding alpha-halo cyclic ketone, or corresponding 
cyclic ketone into silyl enol ether. A compound shown in a formula (IB) can be obtained by making alpha- or 
beta-halogenation halide react to an ARURU alkyl sulfide. 

[0071]Although an example of a compound expressed with the above-mentioned formula (I) below is shown, 

this invention is not limited to these. 

[0072] 

[Formula 23] 




[0073] 

[Formula 24] 



2:] 



C&o 0&0 CX^o 

C4F9SO3- CF3SO3- C 8 F 17 S0 3 - 

(IA-16) (IA-17) ( IA " 18 ) 




[0074] 

[Formula 25] 




C 4 F 9 S0 3 - C 4 F 9 S0 3 - I C 4 F 9 S0 3 - 0 C 4 F 9 S0 3 - 

(IA_28) (IA-29) (IA-30) 



[0075] 

[Formula 26] 




[0076] 

[Formula 27] 
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(IA-37) CA^8) 
[0077] 

[Formula 28] 



(IA-40) \ (IA^1) F ' < IA ^ 2 ) ^ c 

\ -0 3 S^ J n-CuFaCOO- CH 3 COO- 

(IA-43) " (IA-44) (IA-45) 



[0078] 

[Formula 29] 



[0079] 

[Formula 30] 




-0 3 S- 
(IA-48) CF 3 



(IA-49) (IA-50) (IA-51) 



CH 3 (CH 2 ) 7 COO- coo- 

(IA-53) (IA-54) 
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03 C 4 F 9 S0 3 - O0 



S+ C 4 F 9 S0 3 - 

(IB-4) 



C 4 F 9 S0 3 - 



C 4 F g S0 3 - 

(IB-10) 
O 



03 



(IB-13) 



[0080] 

[Formula 31] 



S+ CF 3 S0 3 - 

(IB-2) 



CF 3 S0 3 - 



03 



CF 3 S0 3 - 



C4H9 

(IB-8) 



C03'.' 



;F 9 S0 3 - 



(IB-11) 
0 

-o 3 s- 

(IB-14) 



-03S-Q-F 

"\ F F 

(IB-16) 



(IB-17) 



CH 3 COO- 



s > C 8 F 17 S0 3 - 

(IB-3) 



S+ C 8 F 17 S0 3 - 

(IB-6) 



S+ C B Fi 7 S0 3 - 



C4p9SO: 

(IB-12) 



CF 3 
CF 3 



s > n-C 12 H 25 S0 3 - 

(IB-18) 



f 23 coo 



.S+ <s_^«f 



od^ °X)3 <*b- 

c 4 h 9 0 t 

(iB-20) tm-21) 

o o 

OCX^ CH 3 (CH 2 ) 7 COO- Q^JjQUoO- 



\ 

(IB-23) 



[0081 ]In an example of an acid generator expressed with the above-mentioned general formula (I), - (IA-1) 
(IA-30) and (IB-1) - (IB-12) are more preferred. 
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[0082]A compound of the above-mentioned formula (I) can be used combining an one-sort independent or 
two sorts or more. 

[0083](a) As for a content in a positive type photosensitive composition of this invention of a compound of 

an ingredient, 0.1 to 20 % of the weight is preferred on the basis of solid content of a constituent, and it is 1 

to 7 % of the weight still more preferably 0.5 to 10% of the weight more preferably. 

[0084]In a compound which generates acid by the exposure of (a) active light or radiation used for this 

invention, an example of a desirable thing is especially given to below. 

[0085] 

[Formula 32] 

(0)7 s+ CF3S ° 3 (0)7 S+ C4F9S ° 3 



(z1) CzZ) 




[0086] 

[Formula 33] 
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(z15) (z16) 



(z17) F F (z18) 

0 o 

<z1B) (z20) 

[0087] 

[Formula 34] 



2H 



o 0 

(z21) U (z22) 

,n— 0-S-CF3 [jdJn— o-s-cf 3 

o o 0 

(z23) " (z24) 



JP 2003-066626 

O 

CF 3 



if If? 

s-c-s- 



9 N 2 o 

-OH-K> 

o o o o 

(z25) (z26) 



° [(2O CN J 

■W" OM jo^ N ^r cFa 

( Z 27) OMe («a) 



[0088] 

[Formula 35] 
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CF 3 (CF 2 ) 3 S0 3 - CF 3 (CF 2 )7S0 3 - 



P r^P 

-h((^S+ CF 3 (CF 2 ) 3 S0 3 - MeO-(0)-S+ CF 3 (CF2) 3 S0 3 - 



^X^) >XCi 



CF 3 S0 3 - 

(z35) 



CF 3 (CF 2 ) 3 S0 3 ~ CF 3 (CF 2 ) 7 S03- 

( * 36) { z 37) 



CF 3 (CF 2 ) 3 S0 3 - CF 3 (CF 2 ) 7 S0 3 - ^iQJ 
(.38) <-») LJ CF 3(CF 2 ) 3 S0 3 - 



[0089](b) resin (it is also called acidolysis nature resin) in which has the cycloparaffin structure of a 
monocycle or many rings, it decomposes by operation of acid, and the solubility in the inside of an alkali 
developing solution increases 

As (b) acidolysis nature resin of this invention, it has the cycloparaffin structure of a monocycle or many 
rings, As long as it is resin which solubility to an alkali developing solution increases by operation of acid, any 
may be sufficient, but. It is preferred that it is resin containing at least one sort chosen from a group of a 
repeating unit shown by a repeating unit and a general formula (II-AB) which have a substructure containing 
alicyclic hydrocarbon shown by general formula (pi) - a general formula (pVI). 
[0090] 

[Formula 36] 
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,C 



J* 
C Ri3 



O 

I 

-CH-R 16 



(pill) 



R 19 

— c 
I 

R 21 



(pIV) 



R22 R 23 O 

-C— CH— C-R^ (pV) 
R25 



if t- 

— c— o— p 



[0091](R n expresses a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl group, an 
isobutyl group, or a sec-butyl group among a formula, and Z expresses an atom group required to form an 
alicyclic hydrocarbon group with a carbon atom.) Respectively R 12 - R 16 independently 1-4 carbon numbers, 
The alkyl group or alicyclic hydrocarbon group of a straight chain or branching is expressed, however Rat 
least one [ or ], R 15 , or 16 expresses an alicyclic hydrocarbon group among R 12 - R 14 . R 17 - R 21 express the 
alkyl group or alicyclic hydrocarbon group of the straight chain of a hydrogen atom and 1-4 carbon numbers, 
or branching independently respectively, however at least one of R 17 - R 21 expresses an alicyclic 
hydrocarbon group. Reither R 19 or 21 expresses the alkyl group or alicyclic hydrocarbon group of the straight 
chain of 1-4 carbon numbers, or branching. R 22 - R 25 express the alkyl group or alicyclic hydrocarbon group 
of the straight chain of 1-4 carbon numbers, or branching independently respectively, however at least one 
of R 22 - R 25 expresses an alicyclic hydrocarbon group. It may combine with each other and R 23 and R 24 may 
form the ring. 
[0092] 

[Formula 37] 
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(II-AB) 



[0093]Inside of a formula (II-AB): R 12 ' expresses R,,' and the alkyl group which may have a hydrogen atom, a 
cyano group, a halogen atom, or a substituent independently respectively. Z' expresses the atom group for 
forming the alicyclic structure which may have a substituent including two united carbon atoms (C-C). 
[0094]As for the above-mentioned general formula (II-AB), it is still more preferred that they are a following 
general formula (II— A) or a general formula (II-B). 
[0095] 

[Formula 38] 



[0096]Formula (II-A) and inside (II-B):R 13 ' - R 16 ', The basis, -C(=0)-X-A' which are respectively 
decomposed independently by operation of a hydrogen atom, a halogen atom, a cyano group, -COOH, 
-COOR 5 , and acid - The alkyl group or cyclic hydrocarbon groups which may have R 17 ' or a substituent is 
expressed. Here, R 5 expresses the alkyl group and cyclic hydrocarbon groups which may have a substituent, 
or the following -Y basis. X expresses an oxygen atom, a sulfur atom, -NH- -NHS0 2 - or -NHS0 2 NH- A' 
expresses a single bond or a divalent connecting group. At least two of R| 3 ' - R 16 ' may join together, and a 
ring may be formed, n expresses 0 or 1. R 17 ' expresses the alkoxy group which may have -COOH, -COOR 5 , 
-CN, a hydroxyl group, and a substituent, -CO-NH-R 6 , -CO-NH-S0 2 -R 6 , or the following -Y basis. R 6 
expresses the alkyl group or cyclic hydrocarbon groups which may have a substituent. -Y sets; 



[0098](R 21 ' - R 30 ' express respectively the alkyl group which may have a hydrogen atom or a substituent 
independently among -Y sets.) a and b express 1 or 2. 

[0099]In general formula (pi) - (pVI), the straight chain which has 1-4 carbon atoms or the alkyl group of 
branching which may be substitution or unsubstituted any is expressed as an alkyl group in R 12 - R 25 . As the 




(ll-A) 



(ll-B) 



[0097] 

[Formula 39] 
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alkyl group, a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl group, an isobutyl 
group, a sec-butyl group, t-butyl group, etc. are mentioned, for example. As further substituent of the 
above-mentioned alkyl group, the alkoxy group of 1-4 carbon numbers, a halogen atom (a fluorine atom, a 
chlorine atom, a bromine atom, iodine atoms), an acyl group, an acyloxy group, a cyano group, a hydroxyl 
group, a carboxy group, an alkoxycarbonyl group, a nitro group, etc. can be mentioned. 
[0100]As an alicyclic hydrocarbon group which an alicyclic hydrocarbon group, or Z and a carbon atom in R,, 
- R 25 form, monocyclic or a polycyclic type may be sufficient. Specifically, a basis which has bicyclo [ with a 
carbon numbers of five or more monocyclo ], tricyclo, tetracyclo structure, etc. can be mentioned. As for 
the carbon number, 6-30 pieces are preferred, and especially its 7-25 carbon numbers are preferred. These 
alicyclic hydrocarbon groups may have a substituent. Below, a constructional example of an alicyclic portion 
is shown among alicyclic hydrocarbon groups. 



[0101] 

[Formula 40] 





(4) 





(10) 



(ID 



(12) 




(13) 



(14) 





(17) 



(18) 
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[0102] 

[Formula 41] 

(28) (») (30) (31) 

A <S* ^ ^> 

(32) m (34) (35) 

(36) (37) (M) (39) 

(40) («) (42) ^ 

(44, (45) ^ 

[0103] 

[Formula 42] 

o o O O 

(47) (48) (49) (50) 

[0104]In this invention, as what has the above-mentioned desirable alicyclic portion, An adamanthyl group, a 
NORUADA man chill group, decalin residue, a tricyclo deca nil group, a tetracyclo dodecanyl group, a 
norbornyl group, a cedrol group, a cyclohexyl group, a cycloheptyl group, a cyclooctyl group, a cyclodeca nil 
group, and a cyclo dodecanyl group can be mentioned. They are an adamanthyl group, decalin residue, a 
norbornyl group, a cedrol group, a cyclohexyl group, a cycloheptyl group, a cyclooctyl group, a cyclodeca nil 
group, and a cyclo dodecanyl group more preferably. 

[0105]As a substituent of these alicyclic hydrocarbon groups, an alkyl group, a substituted alkyl group, a 
halogen atom, a hydroxyl group, an alkoxy group, a carboxyl group, and an alkoxycarbonyl group are 
mentioned. As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl group, 
an isopropyl group, and a butyl group, express the substituent chosen from the group which consists of a 
methyl group, an ethyl group, a propyl group, and an isopropyl group desirable still more preferably. As a 
substituent of a substituted alkyl group, a hydroxyl group, a halogen atom, and an alkoxy group can be 
mentioned. As the above-mentioned alkoxy group, the thing of 1-4 carbon numbers of a methoxy group, an 
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ethoxy basis, a propoxy group, a butoxy group, etc. can be mentioned. 

[0106]Structure shown by general formula (pi) in the above-mentioned resin - (pVI) is applicable to 
protection of an alkali solubility group. As an alkali solubility group, publicly known various bases are 
mentioned in this technical field. A carboxylic acid group, a sulfonic group, a phenolic group, a thiol group, 
etc. are mentioned, and, specifically, they are a carboxylic acid group and a sulfonic group preferably. A 
basis preferably expressed with following general formula (pVII) - (pXI) as an alkali solubility group protected 
by structure shown by general formula (pi) in the above-mentioned resin - (pVI) is mentioned. 
[0107] 

[Formula 43] 




- (pVII) 



o Ri 2 

-C-0-C-R 13 
R 14 



■■(pVIII) 



-C-0-CH-R 16 



"(PIX) 




"(PX) 



O R 22 R 23 O 

— C-O-C— CH-C-R24 (P ' 

[0108]Here, R,, - R 25 , and Z are the same as said definition respectively. In the above-mentioned resin, the 
repeating unit shown with a following general formula (pA) is preferred as a repeating unit which has the 
alkali solubility group protected by structure shown by general formula (pi) - (pVI). 
[0109] 

[Formula 44] 
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(pA) 



A-C-0-R a 
O 

[01 10]Here, R expresses the substitution which has a hydrogen atom, a halogen atom, or 1-4 carbon atoms, 
an unsubstituted straight chain, or the alkyl group of branching, two or more R — each — it may be the 
same or may differ. A expresses the combination of independent or two bases or more chosen from the 
group which consists of a single bond, an alkylene group, a substitution alkylene group, an ether group, a 
thioether group, a carbonyl group, an ester group, an amide group, a sulfonamide group, a urethane group, or 
an urea group. Ra expresses the basis of either above-mentioned formula (pi) - (pVI). 
[01 1 1]The example of the monomer which is equivalent to the repeating unit shown by a general formula 
(pA) hereafter is shown. 
[0112] 

[Formula 45] 



ch 3 y n 3 « h 

CH 3 (CH^CHg 4 H CH(CH 3 ) 



0 CH 3 O CH 3 

^ CH 3 C*,^ 8 H 



0 (CH 2 ) 3 CH 3 O (CH 2 ) 3 CH 3 



[0113] 

[Formula 46] 
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CH 3 10 H CH 3 



1 • 

O CH3 O CH 3 



11 CH 3 CH 3 12 H CH 3 



C H 3 ^ H 



[0114] 

[Formula 47] 
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[0115] 

[Formula 48] 



CH 3 CH 3 CH CH 5 



CH 3 Q H Q 

=<^0— C-CH 3 =U 0 -c~ 

°6 °6 



CH 3 CH 3 CH 3 H 3C 
0 £j 



[0116] 

[Formula 49] 



H 3 C CH 3 h 3 C CH 3 



0 1 0 1 

15 36 



[0117] 

[Formula 50] 
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CH 3 CH 3 

19 

0 o 

CH 3 0 CH 

H 

P H 3 CH 3 



[01 1 8]In the above-mentioned general formula (II-AB), R, 2 ' expresses R n ' and the alkyl group which may 
have a hydrogen atom, a cyano group, a halogen atom, or a substituent independently respectively. Z' 
expresses the atom group for forming the alicyclic structure which may have a substituent including two 
united carbon atoms (C-C). 

[0119]As above-mentioned R n ' and a halogen atom in R 12 ', a chlorine atom, a bromine atom, a fluorine atom, 
iodine atom, etc. can be mentioned, the above — R — n — ' — R — t2 — ' — R — 21 — ' - R — 30 — ' — 
it can set — an alkyl group — The straight chain shape of 1-10 carbon numbers or a branched 

state alkyl group is preferred, and is the straight chain shape of 1-6 carbon numbers, or a branched state 
alkyl group more preferably, They are a methyl group, an ethyl group, a propyl group, an isopropyl group, 
n-butyl group, an isobutyl group, a sec-butyl group, and t-butyl group preferably. 
[0120]As further substituent in the above-mentioned alkyl group, a hydroxyl group, a halogen atom, a 
carboxyl group, an alkoxy group, an acyl group, a cyano group, an acyloxy group, etc. can be mentioned. As a 
halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. can be mentioned, As an 
alkoxy group, a thing of 1-4 carbon numbers of a methoxy group, an ethoxy basis, a propoxy group, a butoxy 
group, etc. can be mentioned, a formyl group, an acetyl group, etc. can be mentioned as an acyl group, and 
an acetoxy group etc. can be mentioned as an acyloxy group. 

[0121]An atom group for forming alicyclic structure of above-mentioned Z' is an atom group who forms in 
resin a repeating unit of alicyclic hydrocarbon which may have a substituent, and his atom group for forming 
owner pons type alicyclic structure which forms a repeating unit of alicyclic hydrocarbon of an owner pons 
type especially is preferred. What is shown with the following structure is mentioned as a skeleton of 
alicyclic hydrocarbon formed. 
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[0122] 

[Formula 51] 



□> o o> 00 CO 

(1) (2) (3) (4) (5) 

OO CO CO 000 

(6) (7) (8) (9) 

(10) (11) (12) (13) 

(14) (15) (16) (17) 



(19) (20) (21) 



^ xdL c6 

Ort (24) (25) ^ (26) (27) " 



[0123] 

[Formula 52] 
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A ct ^ 

(28) (29) (30) (31) 

(32) (33) (34) (35) 

(36) (37) (38) (39) 

S2 & & D 

(40) (41) (42) (43) 

(44) (45) (46) (47) 

[0124]As a skeleton of alicyclic hydrocarbon of a desirable owner pons type, (5), (6), (7), (9), (10), (13), (14), 
(15), (23), (28), (36), (37), (42), and (47) are mentioned among the above-mentioned structures. 
[0125]In the skeleton of the above-mentioned alicyclic hydrocarbon, it may have a substituent. As such a 
substituent, the above-mentioned general formula (II— A) or (II— B) inner R 13 ' - R 16 ' can be mentioned. Also in 
the repeating unit which has alicyclic hydrocarbon of the above-mentioned owner pons type, the repeating 
unit expressed with the above-mentioned general formula (II-A) or (II— B) is still more preferred. 
[0126]In the above-mentioned general formula (II-A) or (II— B), R 13 ' - R 16 ', The basis, -C(=0)-X-A which are 
respectively decomposed independently by operation of a hydrogen atom, a halogen atom, a cyano group, 
-COOH, -COOR 5 , and acid - The alkyl group or cyclic hydrocarbon groups which may have R 17 ' or a 
substituent is expressed. R 5 expresses the alkyl group and cyclic hydrocarbon groups which may have a 
substituent, or the aforementioned -Y basis. X expresses an oxygen atom, a sulfur atom, -NH- -NHS0 2 - or 
-NHS0 2 NH- A' expresses a single bond or a divalent connecting group. At least two of R| 3 ' - R 16 ' may join 
together, and a ring may be formed, n expresses 0 or 1. R 17 ' expresses the alkoxy group which may have 
-COOH, -COOR 5 , -CN, a hydroxyl group, and a substituent, -CO-NH-R 6 , -CO-NH-S0 2 -R 6 , or the following 
-Y basis. R 6 expresses the alkyl group or cyclic hydrocarbon groups which may have a substituent. In the 
aforementioned -Y basis, R 21 ' - R 30 ' express respectively the alkyl group which may have a hydrogen atom or 
a substituent independently, and a and b express 1 or 2. 

[0127]In resin concerning this invention, an acidolysis nature group may be contained in above-mentioned 
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-C(=0)-X-A'-R 17 ', and may be contained as a substituent of Z' of a general formula (II-AB). It is expressed 
with -C(=0)-X -R 0 as a structure of an acidolysis nature group. As R 0 , among a formula, the 3rd class alkyl 
groups, such as t-butyl group and t-amyl group, An isoboronyl group, 1 -ethoxyethyl group, 1-butoxyethyl 
group, 1-isobutoxyethyl group, 1-alkoxy ethyl groups, such as 1-cyclo hexyloxyethyl group, 
1-methoxymethyl group, Alkoxy methyl groups, such as 1-ethoxymethyl group, a 3~oxo alkyl group, A 
tetrahydropyranyl group, a tetrahydrofuranyl group, a trialkylsilyl ester group, a 3-oxocyclohexyl ester group, 
a 2-methyl-2-adamanthyl group, mevalonic lactone residue, etc. can be mentioned. X , is synonymous with 
the above X. 

[0128]As a halogen atom in above-mentioned R, 3 ' - R, 6 ', a chlorine atom, a bromine atom, a fluorine atom, 
iodine atom, etc. can be mentioned. 

[0129]As an alkyl group in the above-mentioned R 5 , R 6 , R, 3 ' - R, 6 ', Straight chain shape of 1-10 carbon 
numbers or a branched state alkyl group is preferred, and is straight chain shape of 1-6 carbon numbers, or 
a branched state alkyl group more preferably, They are a methyl group, an ethyl group, a propyl group, an 
isopropyl group, n-butyl group, an isobutyl group, a sec-butyl group, and t-butyl group preferably. 
[0130]As cyclic hydrocarbon groups in the above-mentioned R 5 , R 6 , R, 3 ' - R, 6 ', Are annular alkyl group and 
owner pons type hydrocarbon, and For example, a cyclopropyl group, A cyclopentylic group, a cyclohexyl 
group, an adamanthyl group, a 2-methyl-2-adamanthyl group, A norbornyl group, a tattered nil group, an 
isoboronyl group, a tricyclo deca nil group, a JISHIKURO pentenyl group, the Novo Renan epoxy group, a 
menthyl group, an isomenthyl group, a neomenthyl group, a tetracyclo dodecanyl group, etc. can be 
mentioned. As a ring which at least two of above-mentioned R 13 ' - R 16 ' combine and form, a ring of the 
carbon numbers 5-12, such as cyclopentene, a cyclohexene, cycloheptane, and cyclooctane, is mentioned. 
[0131]As an alkoxy group in above-mentioned R, 7 ', a thing of 1-4 carbon numbers of a methoxy group, an 
ethoxy basis, a propoxy group, a butoxy group, etc. can be mentioned. 

[0132]As further substituent in the above-mentioned alkyl group, cyclic hydrocarbon groups, and an alkoxy 
group, a hydroxyl group, a halogen atom, a carboxyl group, an alkoxy group, an acyl group, a cyano group, an 
acyloxy group, an alkyl group, cyclic hydrocarbon groups, etc. can be mentioned. As a halogen atom, a 
chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. can be mentioned. As an alkoxy group, a 
thing of 1-4 carbon numbers of a methoxy group, an ethoxy basis, a propoxy group, a butoxy group, etc. can 
mention, a formyl group, an acetyl group, etc. can be mentioned as an acyl group, and an acetoxy group etc. 
can be mentioned as an acyloxy group. What mentioned an alkyl group and cyclic hydrocarbon groups above 
is mentioned. 

[0133]Combination of independent or two bases or more chosen from a group which consists of an alkylene 
group, a substitution alkylene group, an ether group, a thioether group, a carbonyl group, an ester group, an 
amide group, a sulfonamide group, a urethane group, and an urea group as a divalent connecting group of 
above-mentioned A is mentioned. A basis expressed with a following formula can be mentioned as an 
alkylene group in above-mentioned A, and a substitution alkylene group. 

-[C (R a ) (R b )] R a and R b express a hydrogen atom, an alkyl group, a substituted alkyl group, a halogen atom, 
a hydroxyl group, and an alkoxy group among a r _ type, and both may be the same or may differ. As an alkyl 
group, low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl group, an isopropyl group, and 
a butyl group, are chosen from a methyl group, an ethyl group, a propyl group, and an isopropyl group 
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desirable still more preferably. As a substituent of a substituted alkyl group, a hydroxyl group, a halogen 
atom, and an alkoxy group can be mentioned. As an alkoxy group, a thing of 1-4 carbon numbers of a 
methoxy group, an ethoxy basis, a propoxy group, a butoxy group, etc. can be mentioned. As a halogen atom, 
a chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. can be mentioned, r expresses an integer 
of 1-10. 

[0134]In resin concerning this invention, a basis decomposed by operation of acid, It can contain in at least 

one sort of repeating units among a repeating unit which has a substructure containing alicyclic 

hydrocarbon shown by said general formula (pi) - a general formula (pVI), a repeating unit expressed with a 

general formula (II-AB), and a repeating unit of the after-mentioned copolymer component. 

[0135]A substituent of the atom group Z for forming an atom group for various substituents of R 13 ' in the 

above-mentioned general formula (II-A) or a general formula (II— B) - R, 6 ' to form alicyclic structure in the 

above-mentioned general formula (II-AB) thru/or owner pons type alicyclic structure is a thing. 

[0136]Although following the [IM] - [IM75] is mentioned as an example of a repeating unit expressed with 

the above-mentioned general formula (II-A) or a general formula (II— B), this invention is not limited to these 

examples. 
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[0156]Acidolysis nature resin of this invention can contain the repeating unit which has the lactone 

structure further expressed with following general formula (IV). 
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[0158]R,a expresses a hydrogen atom or a methyl group among general formula (IV). W, expresses the 
combination of independent or two bases or more chosen from the group which consists of a single bond, an 
alkylene group, an ether group, a thioether group, a carbonyl group, and an ester group. Ra,, Rb,, Rc,, Rd,, 
and Re, express the alkyl group of a hydrogen atom or the carbon numbers 1-4 independently respectively, 
m and n express the integer of 0-3 independently respectively, and m+n is six or less [ 2 or more ]. 
[0159]As an alkyl group of the carbon numbers 1-4 of Ra, - Re,, a methyl group, an ethyl group, a propyl 
group, an isopropyl group, n-butyl group, an isobutyl group, a sec-butyl group, t-butyl group, etc. can be 
mentioned. 

[0160]In general formula (IV), a basis expressed with a following formula can be mentioned as an alkylene 
group of W,. -[C (Rf), (Rg)] Rf and Rg express a hydrogen atom, an alkyl group, a substituted alkyl group, a 
halogen atom, a hydroxyl group, and an alkoxy group among the r, -above-mentioned type, and both may be 
the same or may differ. As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a 
propyl group, an isopropyl group, and a butyl group, are chosen from a methyl group, an ethyl group, a propyl 
group, and an isopropyl group desirable still more preferably. As a substituent of a substituted alkyl group, a 
hydroxyl group, a halogen atom, and an alkoxy group can be mentioned. As an alkoxy group, a thing of the 
carbon numbers 1-4 of a methoxy group, an ethoxy basis, a propoxy group, a butoxy group, etc. can be 
mentioned. As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. can be 
mentioned, r, is an integer of 1-10. 

[0161]As further substituent in the above-mentioned alkyl group, a carboxyl group, an acyloxy group, a 
cyano group, an alkyl group, a substituted alkyl group, a halogen atom, a hydroxyl group, an alkoxy group, a 
substitution alkoxy group, an acetyl amide group, an alkoxycarbonyl group, and an acyl group are mentioned. 
As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl group, an 
isopropyl group, a butyl group, a cyclopropyl group, a cyclobutyl group, and a cyclopentylic group, can be 
mentioned here. As a substituent of a substituted alkyl group, a hydroxyl group, a halogen atom, and an 
alkoxy group can be mentioned. An alkoxy group etc. can be mentioned as a substituent of a substitution 
alkoxy group. As an alkoxy group, a thing of the carbon numbers 1-4 of a methoxy group, an ethoxy basis, a 
propoxy group, a butoxy group, etc. can be mentioned. An acetoxy group etc. are mentioned as an acyloxy 
group. As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. can be 
mentioned. 

[0162]Although an example of a monomer which is equivalent to a repeating unit shown by general formula 

(IV) hereafter is shown, it is not limited to these. 

[0163] 
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[01 66]In the example of the above-mentioned general formula (IV), - (IV-36) is preferred from the point that 
an exposure margin becomes fitness more (IV— 1 7). What has acrylate structure from the point that edge 
roughness becomes good, as a structure of general formula (IV) is preferred. 

[0167]A repeating unit which has a basis expressed with a following general formula (V-1) and either - (V-4) 

may be contained. 

[0168] 

[Formula 76] 
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(V-3) (V-4) 



[0169]In general formula (V-1) - (V-4), R lb - R 5b express the alkyl group, cycloalkyl group, or alkenyl group 
which may have a hydrogen atom and a substituent independently respectively. Two of R 1b - R 5b may form a 
ring unitedly. 

[0170]In general formula (V-1) - (V-4), as an alkyl group in R lb - R 5b , straight chain shape and a branched 
state alkyl group are mentioned, and it may have a substituent. As straight chain shape and a branched 
state alkyl group, the straight chain shape of 1-12 carbon numbers or a branched state alkyl group is 
preferred, They are the straight chain shape of 1-10 carbon numbers, or a branched state alkyl group more 
preferably, They are a methyl group, an ethyl group, a propyl group, an isopropyl group, n-butyl group, an 
isobutyl group, a sec-butyl group, t-butyl group, a pentyl group, a hexyl group, a heptyl group, an octyl group, 
a nonyl group, and a decyl group preferably. As a cycloalkyl group in R, b - R 5b , the thing of 3-8 carbon 
numbers of a cyclopropyl group, a cyclopentylic group, a cyclohexyl group, a cycloheptyl group, a cyclooctyl 
group, etc. is preferred. As an alkenyl group in R, b - R 5b , the thing of 2-6 carbon numbers of a vinyl group, a 
propenyl group, a butenyl group, a hexenyl group, etc. is preferred. As a ring which two of R lb - R 5b combine 
and form, three to 8 membered-rings, such as a cyclopropane ring, a cyclobutane ring, a cyclopentane ring, 
a cyclohexane ring, and a cyclooctane ring, are mentioned. R 1b in general formula (V-1) - (V-4) - R 5b may be 
connected with any of the carbon atom which constitutes the annular skeleton. 

[0171]As a desirable substituent which the above-mentioned alkyl group, a cycloalkyl group, and an alkenyl 
group may have, An alkoxy group of 1-4 carbon numbers, a halogen atom (a fluorine atom, a chlorine atom, 
a bromine atom, iodine atoms), an acyl group of the carbon numbers 2-5, an acyloxy group of the carbon 
numbers 2-5, a cyano group, a hydroxyl group, a carboxy group, an alkoxycarbonyl group of the carbon 
numbers 2-5, a nitro group, etc. can be mentioned. 

[0172]As a repeating unit which has a basis expressed with general formula (V-1) - (V-4), That in which at 
least one of the above-mentioned general formula (II— A) or (II— B) inner R 13 ' - R 16 ' has a basis expressed with 
above-mentioned general formula (V-1) - (V-4) (for example, R 5 of -COOR 5 a basis expressed with general 
formula (V-1) - (V-4).) A repeating unit etc. which express or are expressed with a following general formula 
(A.I. Artificial Intelligence) can be mentioned. 
[0173] 
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[0174]R b0 expresses the substitution or the unsubstituted alkyl group of a hydrogen atom, a halogen atom, 
or the carbon numbers 1-4 among a general formula (A.I. Artificial Intelligence). What was previously 
illustrated as a desirable substituent which the alkyl group as R lb in said general formula (V-1) - (V-4) may 
have as a desirable substituent which the alkyl group of R b0 may have is mentioned. As a halogen atom of R b0 , 
a fluorine atom, a chlorine atom, a bromine atom, and iodine atom can be mentioned. R b0 has a preferred 
hydrogen atom. A' expresses a single bond, an ether group, an ester group, a carbonyl group, an alkylene 
group, or the divalent basis that combined these. B 2 expresses the basis shown by a general formula (V-1) - 
(V-4) inner either. In A', the thing of a following formula is mentioned as a this ************ divalent basis, 
for example. 
[0175] 

[Formula 78] 
— ^-ch 2 ch 2 -c— o-^— 
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[0176]In the above-mentioned formula, R ab and R bb express a hydrogen atom, an alkyl group, a substituted 
alkyl group, a halogen atom, a hydroxyl group, and an alkoxy group, may be the same or may differ. [ both ] 
As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl group, an 
isopropyl group, and a butyl group, are chosen from a methyl group, an ethyl group, a propyl group, and an 
isopropyl group desirable still more preferably. As a substituent of a substituted alkyl group, the alkoxy 
group of a hydroxyl group, a halogen atom, and the carbon numbers 1-4 can be mentioned. As an alkoxy 
group, the thing of 1-4 carbon numbers of a methoxy group, an ethoxy basis, a propoxy group, a butoxy 
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group, etc. can be mentioned. As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine 
atom, etc. can be mentioned. r1 — the integer of 1-10 — the integer of 1-4 is expressed preferably, m — 
the integer of 1-3 — 1 or 2 is expressed preferably. 

[0177]Although an example of a repeating unit expressed with a general formula (A.I. Artificial Intelligence) 

below is given, the contents of this invention are not limited to these. 
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[0185]Acidolysis nature resin of this invention can contain a repeating unit further expressed with following 

general formula (VI). 
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[0187]In general formula (VI), A 6 expresses the combination of independent or two bases or more chosen 
from the group which consists of a single bond, an alkylene group, a cyclo alkylene group, an ether group, a 
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thioether group, a carbonyl group, and an ester group. R 6a expresses a hydrogen atom, the alkyl group of the 
carbon numbers 1-4, a cyano group, or a halogen atom. 

[0188]In general formula (VI), the basis expressed with a following formula can be mentioned as an alkylene 
group of A 6 . 

-[C (Rnf) (Rng)] RnfRng expresses a hydrogen atom, an alkyl group, a substituted alkyl group, a halogen 
atom, a hydroxyl group, and an alkoxy group among the r-above-mentioned type, and both may be the same 
or may differ. As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl 
group, an isopropyl group, and a butyl group, are chosen from a methyl group, an ethyl group, a propyl group, 
and an isopropyl group desirable still more preferably. As a substituent of a substituted alkyl group, a 
hydroxyl group, a halogen atom, and an alkoxy group can be mentioned. As an alkoxy group, a thing of the 
carbon numbers 1-4 of a methoxy group, an ethoxy basis, a propoxy group, a butoxy group, etc. can be 
mentioned. As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. can be 
mentioned, r is an integer of 1-10. In general formula (VI), as a cyclo alkylene group of A 6 , ten things are 
mentioned from the carbon number 3, and a cyclopentylene group, a cyclohexylene group, a cyclooctylene 
group, etc. can be mentioned. 

[0189]An owner pons type alicyclic ring containing Z 6 may have a substituent. As a substituent, for example 
A halogen atom, an alkoxy group (preferably carbon numbers 1-4), An alkoxycarbonyl group (preferably 
carbon numbers 1-5), an acyl group, (for example, a formyl group and benzoyl), and an acyloxy group (for 
example, propyl carbonyloxy group.) A benzoyloxy group, an alkyl group (preferably carbon numbers 1-4), a 
carboxyl group, a hydroxyl group, and alkyl sulfonyl sulfamoyl groups (-CONHS0 2 CH 3 etc.) are mentioned. 
An alkyl group as a substituent may be further replaced by hydroxyl group, halogen atom, an alkoxy group 
(preferably carbon numbers 1-4), etc. 

[0190]In general formula (VI), an oxygen atom of an ester group combined with A 6 may be combined in which 
position of a carbon atom which constitutes an owner pons type alicyclic ring structure containing Z 6 . 
[0191]Although an example of a repeating unit expressed with general formula (VI) below is given, it is not 
limited to these. 
[0192] 

[Formula 87] 
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[0193] 

[Formula 88] 
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[0194]The repeating unit which has a basis expressed with following general formula (VII) may be contained. 
[0195] 

[Formula 89] 




(VII) 



[0196]R 2c - R 4o express a hydrogen atom or a hydroxyl group independently respectively among general 
formula (VII). However, at least one of R 2c - R 4c expresses a hydroxyl group. 

[0197]Bases expressed with general formula (VII) are a dihydroxy object and monohydroxy ** preferably, 
and are dihydroxy objects more preferably. 

[0198]As a repeating unit which has a basis expressed with general formula (VII), That in which at least one 
of the above-mentioned general formula (II— A) or (II-B) inner R 13 ' - R 16 ' has a basis expressed with the 
above-mentioned general formula (VII) (for example, R 5 of -COOR 5 expresses a basis expressed with 
general formula (V-1) - (V-4)), Or a repeating unit etc. which are expressed with a following general formula 
(AH) can be mentioned. 
[0199] 

[Formula 90] 
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[0200]R 1c expresses a hydrogen atom or a methyl group among a general formula (All). R 2c - R 4c express a 
hydrogen atom or a hydroxyl group independently respectively. However, at least one of R 2c - R 4c expresses 
a hydroxyl group. 

[0201]Although an example of a repeating unit of having the structure expressed with a general formula (All) 

below is given, it is not limited to these. 

[0202] 

[Formula 91] 



OH 




O 



[0203]The repeating unit which has a basis expressed with following general formula (VIII) may be contained. 
[0204] 

[Formula 92] 
— ch-CH — 




(vm) 



[0205]General-formula (VIII) Naka: Z 2 expresses -O- or -N(R 41 )-. R 41 expresses a hydrogen atom, a hydroxyl 
group, an alkyl group, a halo alkyl group, or -OS0 2 -R 42 here. R 42 expresses an alkyl group, a halo alkyl group, 
a cycloalkyl group, or camphor residue. 

[0206]In the above-mentioned general formula (VIII), Z 2 expresses -O- or -N(R 41 )-. R 41 expresses a 
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hydrogen atom, a hydroxyl group, an alkyl group, a halo alkyl group, or -OS0 2 -R 42 here. R 42 expresses an 
alkyl group, a halo alkyl group, a cycloalkyl group, or camphor residue. 

[0207]As an alkyl group in the above-mentioned R 41 and R 42 , Straight chain shape of 1-10 carbon numbers 
or a branched state alkyl group is preferred, and is straight chain shape of 1-6 carbon numbers, or a 
branched state alkyl group more preferably, They are a methyl group, an ethyl group, a propyl group, an 
isopropyl group, n-butyl group, an isobutyl group, a sec-butyl group, and t-butyl group preferably. As a halo 
alkyl group in the above-mentioned R 41 and R 42 , a trifluoromethyl group, a nano fluorobutyl group, a 
pentadeca fluorooctyl group, a trichloromethyl group, etc. can be mentioned. As a cycloalkyl group in the 
above-mentioned R 42 , a cyclopentylic group, a cyclohexyl group, a cyclooctyl group, etc. can be mentioned. 
[0208]An alkyl group as R 41 and R 42 and a halo alkyl group, a cycloalkyl group as R 42 , or camphor residue may 
have a substituent. As such a substituent, for example A hydroxyl group, a carboxyl group, a cyano group, A 
halogen atom (for example, a chlorine atom, a bromine atom, a fluorine matter atom, iodine atom), an alkoxy 
group (desirable — the carbon numbers 1-4, for example, a methoxy group, and an ethoxy basis.) Acyl 
groups (preferably the carbon numbers 2-5, for example, a formyl group, an acetyl group, etc.), such as a 
propoxy group and a butoxy group, an acyloxy group, preferably the carbon numbers 2-5, for example, an 
acetoxy group, an aryl group, preferably the carbon numbers 6-14, for example, a phenyl group, etc. can be 
mentioned. 

[0209]Although following [I'-1] - [I'-7] is mentioned as an example of a repeating unit expressed with the 
above-mentioned general formula (VIII), this invention is not limited to these examples. 

[I'-l] 
[I'-2] 

[r-3] 
tr-4] 

CH 3 

[0211] 



[Formula 93] 
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[Formula 94] 




[I s -5] 



CF 3 




rr-6] 



0-S0 2 -CF a 




[I 5 -7] 



[0212]Acidolysis nature resin which is an ingredient in addition to the above-mentioned repeating unit (b) 
Dry etching resistance and standard developing solution fitness, Various repeating units can be contained in 
order to adjust substrate adhesion, a resist profile, the resolution that is the general required characteristic 
of resist further, heat resistance, sensitivity, etc. 

[02 13] Although the repeating unit equivalent to the following monomer can be mentioned as such a 
repeating unit, it is not limited to these. Performance, solubility [ especially as opposed to (1) spreading 
solvent ] which are required of acidolysis nature resin by this, (2) Fine adjustment of the adhesion to the 
substrate of film production nature (glass transition point), (3) alkali development property, (4) film **** 
(relative-degree-of-intimacy aquosity and alkali solubility group selection), and (5) unexposed parts, (6) dry 
etching resistance, etc. is attained. The compound etc. which have one addition condensation nature 
unsaturated bond chosen, for example from acrylic ester, methacrylic acid ester, acrylamide, 
methacrylamide, an allyl compound, vinyl ether, and vinyl ester as such a monomer can be mentioned. 
[0214]Specifically, the following monomers can be mentioned. 

Acrylic ester (a carbon number of an alkyl group is alkyl acrylate of 1-10 preferably) : Methyl acrylate, Ethyl 
acrylate, acrylic acid propyl, acrylic acid amyl, acrylic acid cyclohexyl, Acrylic acid ethylhexyl, acrylic acid 
octyl, acrylic acid-t-octyl, Chlorethyl acrylate, 2-hydroxyethyl acrylate 2,2-dimethyl hydroxypropyl acrylate, 
5-hydroxypentyl acrylate, trimethylolpropane monoacrylate, pentaerythritol monoacrylate, benzyl acrylate, 
methoxybenzyl acrylate, furfuryl acrylate, tetrahydrofurfuryl acrylate, etc. 

[0215]Methacrylic acid ester (a carbon number of an alkyl group is alkylmetaacrylate of 1-10 preferably) : 
Methyl methacrylate, Ethyl methacrylate, propyl methacrylate, isopropyl methacrylate, Amyl methacrylate, 
hexyl methacrylate, cyclohexyl methacrylate, Benzyl methacrylate, KURORU benzyl methacrylate, octyl 
methacrylate, 2-hydroxyethyl methacrylate, 4-hydroxybutyl methacrylate, 5-hydroxypentyl methacrylate, 
2,2-dimethyl- 3-hydroxypropyl methacrylate, trimethylolpropanemono- methacrylate, pentaerythritol 
mono- methacrylate, furfuryl methacrylate, tetrahydrofurfuryl methacrylate, etc. 

[021 6]Acrylamide: Acrylamide, N-alkyl acrylamide (the carbon numbers 1-10 as an alkyl group) For example, 
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a methyl group, an ethyl group, a propyl group, a butyl group, t-butyl group, there are a heptyl group, an octyl 
group, a cyclohexyl group, a hydroxyethyl group, etc. N,N-dialkyl acrylamide (the carbon numbers 1-10 as an 
alkyl group) For example, N-hydroxyethyl N-methylacrylamide, N-2-acetamidoethyl N-acetylacrylamide, 
etc. with a methyl group, an ethyl group, a butyl group, an isobutyl group, an ethylhexyl group, a cyclohexyl 
group, etc. 

[0217]Methacrylamide: Methacrylamide, N-alkyl methacrylamide (the carbon numbers 1-10 as an alkyl 
group) For example, a methyl group, an ethyl group, t-butyl group, an ethylhexyl group, a hydroxyethyl group, 
N,N— dialkyl methacrylamide (as an alkyl group, there are an ethyl group, a propyl group, a butyl group, etc.), 
N-hydroxyethyl N-methylmethacrylamide, etc. with a cyclohexyl group etc. 

[0218]Allyl compound: Allyl ester (for example, allyl acetate, allyl caproate, caprylic acid allyl, lauric acid allyl, 
pulmitic acid allyl, stearic acid allyl, allyl benzoate, aceto allyl acetate, lactic acid allyl, etc.), allyloxy ethanol, 
etc. 

[0219]vinyl ether: — alkyl vinyl ether (for example, hexylvinyl ether.) Octylvinyl ether, decylvinyl ether, 
ethylhexyl vinyl ether, Methoxy ethyl-vinyl-ether and ethoxyethylvinyl ether, KURORU ethyl vinyl ether, 
1-methyl-2,2-dimethylpropylvinyl ether, 2-ethylbutylvinyl ether, Hydroxyethyl vinyl ether, diethylene-glycol 
vinyl ether, dimethylaminoethyl vinyl ether, diethylamino ethyl vinyl ether, butylamino ethyl vinyl ether, 
benzylvinyl ether, tetrahydrofurfuryl vinyl ether, etc. 

[0220]Vinyl ester : Vinyl butyrate, vinyliso butyrate, vinyl trimethyl acetate, Vinyldiethyl acetate, a 
BINIRUBA rate, vinyl caproate, Vinyl KURORU acetate, vinyl dichloro acetate, vinyl methoxy acetate, 
vinylbutoxy acetate, vinylacetoacetate, vinyl lactate, vinyl-beta-phenyl butyrate, vinylcyclohexyl 
carboxylate, etc. 

[0221]Itaconic-acid dialkyls: Dimethyl itaconate, itaconic acid diethyl, dibutyl itaconate, etc. Dialkyl ester or 
monoalkyl ester species of boletic acid; dibutylfumarate etc. 

[0222]In addition, crotonic acid, itaconic acid, a maleic anhydride, maleimide, acrylonitrile, a methacrylonitrile, 
MAREIRO nitril, etc. 

[0223]In addition, copolymerization may be carried out as long as it is an unsaturated compound of a 
monomer equivalent to the above-mentioned various repeating units, and copolymerizable addition 
condensation nature. 

[0224]In acidolysis nature resin, a content mole ratio of each repeating unit is suitably set up, in order to 
adjust the dry etching resistance of resist, standard developing solution fitness and substrate adhesion, a 
resist profile, resolution that is the general requirements of resist further, heat resistance, sensitivity, etc. 
[0225]The following are mentioned as a desirable mode of acidolysis nature resin of this invention. 

(1) A thing containing a repeating unit which has a substructure containing alicyclic hydrocarbon expressed 
with above-mentioned general formula (pi) - (pVI) (side chain type) 

(2) in a thing (main chain type) containing a repeating unit expressed with a general formula (II-AB), however 

(2) — for example, — the following are mentioned. 

(3) What (hybrid type) has a repeating unit, a maleic anhydride derivative, and (meta) acrylate structure 
which are expressed with a general formula (II-AB) 

[0226]desirable [ all the 30-70 mol% in a repeating unit of content of a repeating unit which has a 
substructure containing alicyclic hydrocarbon expressed with general formula (pi) - (pVI) ] among acidolysis 
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nature resin — more — desirable — 35-65-mol % — it is 40-60-mol % still more preferably, desirable [ all 
the 10-60 mol% in a repeating unit of content of a repeating unit expressed with a general formula (II-AB) ] 
among acidolysis nature resin — more — desirable — 15-55-mol % — it is 20-50-mol % still more 
preferably. 

[0227]an account of the upper, although content in resin of a repeating unit based on a monomer of further 
copolymer component can also be suitably set up according to performance of desired resist, Less than 99 
mol % is preferred to the total number of mols which a repeating unit which has a substructure which 
generally contains alicyclic hydrocarbon expressed with above-mentioned general formula (pi) - (pVI), and a 
repeating unit expressed with the above-mentioned general formula (II-AB) totaled, It is less than 80 mol % 
preferably [ it is more desirable and ] to a 90 mol % less or equal and a pan. As for a point of transparency to 
ArF light to resin, when a constituent of this invention is an object for ArF exposure, it is preferred not to 
have an aromatic group. 

[0228]Acidolysis nature resin used for this invention is compoundable in accordance with a conventional 
method (for example, radical polymerization). For example, as the general synthesis method, are a package 
or monomer species are taught to a reaction vessel in the middle of a reaction, This if needed A reactional 
solvent, for example, a tetrahydrofuran, 1,4-dioxane, Ether, such as diisopropyl ether, and the ketone like 
methyl ethyl ketone and methyl isobutyl ketone. After making it dissolve in an ester solvent like ethyl 
acetate, and a solvent which dissolves a constituent of this invention like the further below-mentioned 
propylene-glycol-monomethyl-ether acetate and being uniform, A polymerization is made to start using 
radical initiators (an azo initiator, peroxide, etc.) of heating and marketing if needed under inert gas 
atmospheres, such as nitrogen and argon. An initiator is added by an addition or division by request, after 
ending reaction, it supplies to a solvent and desired polymer is collected by methods, such as a granular 
material or solid recovery. Concentration of a reaction is 20 % of the weight or more, and is 40 % of the 
weight or more still more preferably 30% of the weight or more preferably. Reaction temperature is 10 ** - 
150 **, and is 50-100 ** still more preferably 30 ** - 120 ** preferably. 

[0229]Weight average molecular weight of resin concerning this invention is 1,000-200,000 preferably as a 
polystyrene reduced property by the GPC method. Since development nature will deteriorate or viscosity 
will become very high if 200,000 is exceeded undesirably [ so ], since weight average molecular weight is 
seen [ heat resistance or dry etching resistance degradation ] by less than 1,000, a result which is not so 
preferred — film production nature deteriorates — is produced. 

[0230]In a positive type photosensitive composition of this invention, as for loadings in the whole 
constituent of all the resin concerning this invention, 40 to 99.99 % of the weight is preferred among all the 
resist solid content, and they are 50 to 99.97 % of the weight more preferably. 

[0231](c) An organic base nature compound can be used for a constituent of basic compound this invention. 
Since stability improvement at the time of preservation and line width change by PED decrease by this, it is 
desirable. A desirable organic base nature compound which can be used by this invention is a compound 
whose basicity is stronger than phenol. A nitrogen-containing basic compound is especially preferred. As 
desirable chemical environment, following formula (A) - (E) structure can be mentioned. 
[0232] 

[Formula 95] 

81 



JP 2003-066626 



R 251 

R 250 — N — R 252 - (A) 

[0233]Here R 250 , R 251 , and R 252 , It is the same or different and A hydrogen atom, an alkyl group of the carbon 
numbers 1-12, an amino alkyl group of the carbon numbers 1-12, It is substitution or an unsubstituted aryl 
group of a hydroxyalkyl group of the carbon numbers 1-12, or the carbon numbers 6-20, and it may combine 
with each other and R 251 and R 252 may form a ring here. 
[0234] 

[Formula 96] 

— N— C=N— - (B) 

=C— n=c- - (C) 

=C — N — - (D) 

R 254 R 2BS 

R^-C-N-C-R 256 - (E > 

I I 

[0235](Among a formula, R 253 , R 254 , R 255 , and R 256 are the same or different, and show the alkyl group of the 
carbon numbers 1-6) 

[0236]A desirable compound is a nitrogen-containing basic compound which has two or more nitrogen 
atoms of different chemical environment in a nitrogen containing cyclic compound or a monad. As a nitrogen 
containing cyclic compound, it is more preferred that it is polycyclic structure. As a desirable example of a 
nitrogen content polycyclic ring compound, the compound expressed with a following general formula (F) is 
mentioned. 
[0237] 

[Formula 97] 



[0238]Among the above-mentioned formula (F), Y and Z are the same or different, and express a straight 
chain, branching, or an annular alkylene group. These alkylene groups may contain the hetero atom and may 
be replaced. Here, as a hetero atom, a nitrogen atom, a sulfur atom, and an oxygen atom are mentioned. As 
an alkylene group, the thing of the carbon numbers 2-10 is preferred, and is a thing of the carbon numbers 
2-5 more preferably. As a substituent of an alkylene group, a halogen atom and a halogenation alkyl group 
besides the alkyl group of 1-6 carbon numbers, an aryl group, and an alkenyl group is mentioned. The 
compound shown below is mentioned as an example of the compound shown by a general formula (F). 
[0239] 

[Formula 98] 
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[0240]Also in the above, it is 1 and 8-diazabicyclo. [5.4.0]Undec-7-ene, 1, 5-diazabicyclo [4.3.0]Especially 
non-5-ene is preferred. 

[0241]It is a compound which has especially a compound or an alkylamino group including both ring 
structures containing an amino group and a nitrogen atom which are not replaced [ substitution or ] 
preferably as a nitrogen-containing basic compound which has two or more nitrogen atoms of different 
chemical environment in a monad. As a desirable example, aminopyridine which is not replaced [ guanidine 
which is not replaced / substitution or /, substitution, or ], Aminopyrrolidine which is not replaced [ amino 
alkyl pyridine which is not replaced / substitution or / substitution or ], inda which is not replaced 
[ substitution or ] — a pyrazole which is not replaced [ sol, substitution, or ]. Pyrimidine which is not 
replaced [ pyrazine which is not replaced / substitution or /, substitution or ], Amino alkyl morpholine etc. 
which is not replaced [ amino morpholine which is not replaced / a piperazine which is not replaced / 
pyrazoline which is not replaced / imidazoline which is not replaced / a pudding which is not replaced / 
substitution or /, substitution, or /, substitution, or /, substitution, or /, substitution, or /, substitution, or ] 
are mentioned. Desirable substituents are an amino group, an amino alkyl group, an alkylamino group, an 
amino aryl group, an arylamino group, an alkyl group, an alkoxy group, an acyl group, an acyloxy group, an aryl 
group, an aryloxy group, a nitro group, a hydroxyl group, and a cyano group. 

[0242]As a desirable compound, especially Guanidine, 1,1-dimethylguanidine, 1,1,3,3, - tetramethyl 
guanidine, 2-aminopyridine, 3-aminopyridine, 4-aminopyridine, 2-dimethylamino pyridine, 
4-dimethylaminopyridine, 2-diethylamino pyridine, 2-(aminomethyl) pyridine, 2-amino-3-methylpyridine, 
2-amino-4-methylpyridine, 2-amino-5-methylpyridine, 2-amino-6-methylpyridine, 3-aminoethyl pyridine, 
4-aminoethyl pyridine, 3-aminopyrrolidine, A piperazine, N-(2-aminoethyl) piperazine, N-(2-aminoethyl) 
piperidine, 4-amino-2,2,6,6-tetramethylpiperidine, 4-piperidino piperidine, 2-imino piperidine, 
1-(2-aminoethyl) pyrrolidine, a pyrazole, 3-amino-5-methyl pyrazole, a 5-amino-3-methyl-1-p-tolyl 
pyrazole, Pyrazine, 2-(aminomethyl)-5-methyl pyrazine, pyrimidine, 2,4-diaminopyrimidine, 
4,6-dihydroxypyrimidine, 2-pyrazoline, 3-pyrazoline, N-amino morpholine, Although N-(2-aminoethyl) 
morpholine, trimethyl imidazole, triphenylimidazole, methyldi phenylimidazole, etc. are mentioned, it is not 
limited to this. 

[0243]These nitrogen-containing basic compounds are independent, or are used together two or more sorts. 
The amount of nitrogen-containing basic compound used is usually 0.01 to 5 weight section preferably 0.001 
to 10 weight section to positive type photoresist composition (except for solvent) 100 weight section. The 
above-mentioned effect is not acquired in less than 0.001 weight sections. On the other hand, when ten 
weight sections are exceeded, there is a tendency for the development nature of a fall of sensitivity or a 
non-exposed area to get worse. 
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[0244](d) A positive type photosensitive composition of organic solvent this invention, As a solvent which 
can be melted in a solvent which dissolves each above-mentioned ingredient, can be applied on a base 
material, and can be used, Ethylene dichloride, cyclohexanone, cyclopentanone, 2-heptanone, 
Gamma-butyrolactone, methyl ethyl ketone, ethylene glycol monomethyl ether, Ethylene glycol monoethyl 
ether, 2-methoxy ethyl acetate, Ethylene glycol monoethyl ether acetate, propylene glycol monomethyl 
ether, Propylene-glycol-monomethyl-ether acetate, toluene, ethyl acetate, Methyl lactate, ethyl lactate, 
methoxy methyl propionate, and ethoxyethyl propionate, methyl pyruvate, ethyl pyruvate, pyruvic acid 
propyl, N.N-dimethylformamide, dimethyl sulfoxide, N-methyl pyrrolidone, a tetrahydrofuran, etc. are 
preferred — these solvents — it is used, independent or mixing. 

[0245]To a positive type photosensitive resin composition of surface-active agent this invention, it is 
preferred to contain a surface-active agent. Specifically Polyoxyethylene lauryl ether, polyoxyethylene 
stearylether, Polyoxyethylene alkyl ether, such as polyoxyethylene cetyl ether and polyoxyethylene 
oleylether. Polyoxyethylene alkyl aryl ether, such as polyoxyethylene octylphenol ether and polyoxyethylene 
nonyl phenol ether. Polyoxyethylene polyoxypropylene block copolymer. Sorbitan monolaurate, sorbitan 
monopalmitate, sorbitan monostearate, Sorbitan fatty acid ester species, such as sorbitan monooleate, 
sorbitan trioleate, and sorbitan tristearate, Polyoxyethylene sorbitan monolaurate, polyoxyethylene sorbitan 
monopalmitate, Polyoxyethylenesorbitan monostearate, polyoxyethylene sorbitan trioleate, The Nonion 
system surface-active agents, such as polyoxyethylene sorbitan fatty acid ester, such as polyoxyethylene 
sorbitan tristearate, EFUTOPPUEF301, EF303, EF352 (made in new Akita Chemicals), The megger fuck 
F171, F173, F176, F189, R08 (made by Dainippon Ink), Fluorochemical surfactants, such as Fluorad FC430, 
FC431 (made by Sumitomo 3M), Asahi guard AG710, the Sir chlorofluocarbon S-382, SC101, SC102, SC103, 
SC104, SC105, and SC106 (made by Asahi Glass Co., Ltd.), Organosiloxane polymer KP341 (made by 
Shin-Etsu Chemical Co., Ltd.), an acrylic acid series or methacrylic acid series (**) polymerization poly flow 
No.75, No.95 (product made from Kyoeisha Fatty chemistry Industry), Troysol S-366 (made in Troy 
Chemical), etc. can be mentioned. Also in these surface-active agents, a fluorine system or a silicon system 
surface-active agent is preferred in respect of spreading nature and developing defect reduction as a (e) 
ingredient. It may add independently and these surface-active agents can also be added in some 
combination. An addition of a surface-active agent is 0.01 to 1 % of the weight preferably 0.01 to 2% of the 
weight to total solids in a constituent. 

[0246](f) As a low molecular weight compound to which Tg (glass transition point) of a resist film to which 
Tg (glass transition point) of a resist film to form is changed, and which carries out low molecule compound 
formation is changed, although two kinds, a compound which raises Tg, and a compound to which Tg is 
reduced, can be considered, the whichever may be used. That is, it doubles with temperature to which Tg of 
a resist film to form wants to change, and can use properly to fall with a case where he wants to make it go 
up. Of course, in order to maintain the balance, two kinds, a low molecular weight compound to reduce and 
a low molecular weight compound to raise, may be used together. Since whether the low molecular weight 
compound raises Tg of a resist film or it is made to fall change with the resist films, it is not generally 
decided whether which low molecular weight compound makes it go up or it is made to fall. Therefore, these 
effects can be fulfilled by adding a low molecular weight compound generally known. That is, all low 
molecular weight compounds, such as a plasticizer generally known, a cross linking agent, an alkali 
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dissolution accelerator, a moisturizer, alcohol, and an acidolysis type compound, can be used. Of course, it is 
not limited to these examples, but anything may be used as long as it is a low molecular weight compound to 
which Tg of a resist film is changed. A molecular weight is 2,000 or less and a desirable low molecular weight 
compound is 1,000 or less more preferably. 

[0247]A positive type photosensitive composition of « directions-for-use » this invention dissolves the 
above-mentioned ingredient in a predetermined organic solvent, and it is applied and used for it on a 
predetermined base material as follows. That is, the above-mentioned positive type photosensitive 
composition is applied with suitable coating methods, such as a spinner and a coating machine, on a 
substrate (example: silicon / diacid-ized silicon covering) which is used for manufacture of a precision 
integrated circuit device. After spreading, it heats to a desired temperature and a resist film is formed. 
Subsequently, it exposes through a predetermined mask to a resist film, and negatives are developed after 
performing afterbaking processing. If it does in this way, a good resist pattern can be obtained. As exposing 
light, 250 nm or less is a far ultraviolet ray with a wavelength of 220 nm or less more preferably here. 
Specifically, a KrF excimer laser (248 nm), an ArF excimer laser (193 nm), F 2 excimer laser (157 nm), X-rays, 
an electron beam, etc. are mentioned. 

[0248]In a developing process, a developing solution is used as follows. As a developing solution of a positive 
type photosensitive composition, sodium hydroxide, a potassium hydrate, Inorganic alkali, such as sodium 
carbonate, a sodium silicate, metasilicic acid sodium, and an ammonia solution. Primary amines, such as 
ethylamine and n-propylamine, diethylamine, Tertiary amines, such as secondary amines, such as 
di-n-butylamine, triethylamine, and methyldi ethylamine. Alcohol amines, such as dimethylethanolamine and 
triethanolamine. Alkaline aqueous solutions, such as cyclic amines, such as quarternary ammonium salt, 
such as tetramethylammonium hydroxide and tetraethylammoniumhydroxide, pyrrole, and PIHERIJIN, can be 
used. Alcohols and a surface-active agent can also be used for the above-mentioned alkaline aqueous 
solution, carrying out adequate amount addition. 

[0249]In this invention, after development, it heats to a temperature higher not less than 15 ** than 
afterbaking processing, and thermal flow processing is performed. As for cooking temperature in thermal 
flow processing, it is preferred to consider it as a temperature higher 15 ** - 70 ** than afterbaking 
processing (usually 90 ** - 130 **), and it is more preferred to consider it as a temperature higher 15 ** - 
50 ** than afterbaking processing. As for thermal flow processing time, it is preferred that it shall be for [ for 
/ 15 seconds / - ] 120 seconds, and it is more preferred that it shall be for [ for / 30 seconds / - ] 120 
seconds, and it is preferred. [ of especially a thing to do for / for / 60 seconds / - / 120 seconds ] Thermal 
flow temperature control is easy for a positive type photosensitive composition of this invention by having a 
wide cooking temperature range like the above. 
[0250] 

[Example]Although an example illustrates this invention below, this invention is not restricted to these. 
[0251]1. Example of synthetic example composition of resin (1) Composition of resin (1) (side chain type) 
2-ethyl-2-adamantyl methacrylate and butyrolactone methacrylate were taught at 55/45 of a rate, it 
dissolved in methyl-ethyl-ketone/tetrahydrofuran =5/5, and solution 100ml_ of 20% of solids concentration 
was prepared, this solution — the Wako Pure Chem make V-65 — 2-mol% — in addition, this was dropped 
at methyl-ethyl-ketone 10ml_ heated at 60 ** over 4 hours under a nitrogen atmosphere, after the end of 
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dropping, and reaction mixture — 4-hour heating — again — V-65 — 1-mol% — it added and stirred for 4 
hours. Reaction mixture was cooled to the room temperature after ending reaction, and resin (1) which is 
crystallization and the white powder which deposited was collected to the mixed solvent 3L of distilled 
water / ISO propyl alcohol =1/1. The polymer composition ratio for which it asked from C 13 NMR was 46/54. 
The weight average molecular weight of the standard polystyrene conversion searched for by GPC 
measurement was 10700. 

[0252]Resin (2) - (18) was compounded by the same operation as the above-mentioned synthetic example 
(1). The composition ratio of above-mentioned resin (2) - (18) and a molecular weight are shown below. (The 
repeating units 1, 2, 3, and 4 are the turn from the left of a structural formula.) 
[0253] 
[Table 1] 



ML 



mm 






3 (irolS) 


4 (moU) 




2 


53 


40 


7 




13400 


3 


46 


34 


20 




9400 


4 


42 


31 


27 




8300 


5 


49 


42 


9 




9900 


6 


42 


30 


28 




10300 


7 


39 


35 


26 




8900 


3 


46 


22 


30 


2 


12900 


9 


42 


70 


3? 


6 


11600 


10 


46 


42 


12 




9200 


11 


38 


32 


30 




11300 


12 


42 


18 


38 


2 


13800 


13 


38 


31 


2S 


2 


11100 


14 


50 


31 


19 




11700 


15 


36 


8 


16 


43 


13200 


16 


50 


20 


20 


10 


11500 


17 


50 


40 


10 




12300 


18 


40 


10 


40 


10 


11300 



[0254]The structure of above-mentioned resin (1) - (18) is shown below. 
[0255] 

[Formula 99] 
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CH 3 CH 3 

-CH 2 — C CH 2 C 

c=o c=o 

I I 

0 CH 2 CH 3 o 



CH3 CH3 CH3 

— CHo C CH? C CH? C 

I I I 

c=o 00 00 

o. PH 3 I 0 i H (2) 

CH3 CH3 CH3 

I _ I _ I 

CH2 C CHo C CHo C 

1 1 I (3) 

c=o c=o c=o 

0 CH 2 CH 3 O O. ff> 

& «£r° *™ 

H 3 C 

CH 3 CH 3 CH 3 

G H ;> G G G G G 

c=o c=o c=o (4) 

1 I 

000. 



1 3 C-U-G 



0- 



[0256] 

[Formula 100] 
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CH 3 CH 3 CH 3 

_ CH _i_ _ CH _ CH _i 

C=0 C=0 C=0 (5) 




CH3 CH 3 CH 3 

_ l_ _ I _l_ 

CH9 C CHt C CHo C 

1 1 1 

c=o c=o c=o 

CH 2 CH 3 I I sT^. 

o 

CH3 CH3 CH3 CH3 



— CH 2 -C CH 2 -C CH 2 -C CH 2 -C — 

I I I I (8) 

c=o c=o c=o c=o 




[0257] 

[Formula 101] 
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CH 3 CH 3 CH, CH 3 

I I _ I I 

CH2 C CH2 C CH2 C CH2 c 




CH 3 


CH 3 


ChU 

1 


CH 2 C CH 2 


-c — 


CH 2 -C 


c=o 

1 CH 2 CH 3 


0=0 

0 


C=0 

> V- 

' OH 




CH 3 


CH 3 


CH 2 — C CH 2 


¥ 


CH 2 -C 


OO 


c=o 


c=o 



I CH 2 CH 3 I A I 

D °^ lr 

o 



CH3 CH3 CH3 CH3 

— CH 2 -C CH 2 -C CH 2 -C CH 2 -C — 




[0258] 

[Formula 102] 
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[0259] 

[Formula 103] 
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[0260]synthetic example (2) Composition (main chain type) of resin (19) 

Norbornene carboxylic acid t butylester, norbornene carboxylic acid butyrolactone ester, a maleic anhydride 
(mole ratio 40/10/50), and THF (60 % of the weight of reaction temperature) were taught to the separable 
flask, and it heated at 60 ** under the nitrogen air current, the place in which reaction temperature was 
stabilized — the Wako Pure Chem radical initiator V-601 — 2-mol% — the reaction was made to start in 
addition It heated for 12 hours. After diluting the obtained reaction mixture with a tetrahydrofuran twice, it 
supplied to the mixed solution of hexane/isopropyl alcohol =1/1 , and white powder was deposited. Filtration 
extraction of the depositing granular material was carried out, and resin (19) which is desiccation and an 
object was obtained. When the molecular weight analysis by GPC of the obtained resin (19) was tried, it was 
8300 (weighted mean) in polystyrene conversion. It checked that the mole ratios of the norbornene 
carboxylic acid t butylester / norbornene carboxylic acid butyrolactone ester / maleic anhydride repeating 
unit of resin (1) were 42/8/50 from the NMR spectrum. 

[0261]Resin (20) - (30) was hereafter compounded by the same method as a synthetic example (2). The 
composition ratio of above-mentioned resin (20) - (30) and a molecular weight are shown below. (The 
alicycle olefin units 1, 2, and 3 are the turn from the left of a structural formula.) 
[0262] 
[Table 2] 



91 



JP 2003-066626 



mm 














*e i(inui%; 


JlUa 2(mol%) 


^i4 3(mol%) 


(mol%) 




20 


35 


15 




50 


S200 


21 


20 


30 




50 


8600 


22 


36 


14 




50 


9100 


23 


31 


19 




50 


7900 


24 


35 


5 


10 


50 


S300 


25 


33 


17 




50 


8500 


26 


38 


12 




50 


8900 


27 


31 


6 


13 


50 


8100 


28 


33 


7 


10 


50 


9100 


29 


40 


10 




50 


9300 


30 


34 


16 




50 


8800 



[0263]The structure of above-mentioned resin (19) - (30) is shown below. 
[0264] 

[Formula 104] 



coo— — COO— ( ^ 



,*=O^0 (19) 



o-^o- 



COO^ COO^I^oh 
COC> n COO^ I 



COOCH 2 CH 2 COOC(CH 3 ) 3 



(l) CH 3 (l) CH 3 O^V^O 



COO-C — CH 2 -C-CH 3 
I II 
CH 3 O 



COOCH 2 CH 2 OCH 2 CH 2 OCH 3 'Ol (24) 
| OCOCH 3 
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[0265] 

[Formula 105] 




[0266]Synthetic example (3) Composition of resin (31) (hybrid type) 

Norbornene, a maleic anhydride, t butyl acrylate, and 2-methylcyclohexyl 2-propylacrylate were taught to 
the reaction vessel by the mole ratio 35/35/20/10, it dissolved in the tetrahydrofuran, and the solution of 
60% of solid content was prepared. This was heated at 65 ** under the nitrogen air current, the place in 
which reaction temperature was stabilized — the Wako Pure Chem radical initiator V-601 — 1-mol% — the 
reaction was made to start in addition After heating for 8 hours and diluting a reaction mixture with a 
tetrahydrofuran twice, it supplied to the hexane of the 5 time capacity of reaction mixed liquor, and white 
powder was deposited. Filtration extraction of the depositing granular material was carried out, this was 
dissolved in methyl ethyl ketone, and resin (31) which is separation, desiccation, and an object about the 
white powder which reprecipitated and deposited in hexane / t-butylmethyl ether =1/1 mixed solvent of 5 

93 



JP 2003-066626 

time capacity was obtained. When the molecular weight analysis by GPC of the obtained resin (31) was tried, 
it was 12100 (weighted mean) in polystyrene conversion. The presentations of resin (1) were 32/39/19/10 
in the mole ratio from the NMR spectrum about the norbornene / maleic anhydride / t butyl acrylate / 
2-methylcyclohexyl 2-propylacrylate of this invention. 

[0267]Resin (32) - (44) was hereafter compounded by the same method as a synthetic example (3). The 
composition ratio of above-mentioned resin (32) - (44) and a molecular weight are shown below. 
[0268] 
[Table 3] 



mm 








Mw 


32 


20/15 


40 


15/10 


11900 


33 


32 


37 


20/8/3 


10500 


34 


16 


21 


36/27 


13900 


35 


15 


22 


34/29 


12300 


36 


17 


20 


33/30 


12400 


37 


18 


24 


32/26 


13000 


38 


15 


19 


36/30 


12700 


39 


15 


20 


29/10/26 


13100 


40 


17 


21 


31/31 


12800 


41 


18 


17/3 


30/32 


13300 


42 


16 


19 


31/12/11/11 


12600 


43 


20 


22 


58 


14700 


44 


23 


28 


35/14 


13300 



[0269]The structure of above-mentioned resin (31) - (44) is shown below. 
[0270] 

[Formula 106] 
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-CH 2 -CH-* CH 3 

C— 0— C— CH 3 (31) 

° CH 3 
*— CH 2 -CH- CH 3 

c— o— c— ( ) 
II [ \ — / 

0 CH 3 



—CH-CH CH 2 -CH— * CH, 

/ | | 

'^"O 0 c— 0— C-CH 2 CH 3 

0 CH 3 C 32) 

OCOCH 3 



# CH-? CH r*- 

l i 

c— o— c 



o 



—CH-CH — 



* — CH 2 -CH— V — 



-CH 2 -CH-* CH 3 

C— O— C— CH 2 CH 3 (33) 
Jl I 

CH 3 



C — O — (CH 2 CH 2 0) 2 CH 3 
0 



yy —CH-CH CH 2 -CH C H 3 — CH 2 -CH 

W o-^o^ 0 c-oJfi o=c 

o 

C34) 



[0271] 

[Formula 107] 
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/\ — CH-CH- — CH 2 -CH— * C h 2 cH 3 

0^- 0 ^0 i_ 0 ^Q (35) 



o=c rH 

I ? H3 

o— ^coo- 

CH- 

-CH-CH- — CH 2 -CH— * CH 3 



c— o— c- 



^ o^o 

* — CH 2 -CH- 



— CH-CH — — CH 2 -CH-* CH. 

I I ' 

c— o— C 

II I 

0 CH 3 
* — CH 2 -CH' 



—j —CH-CH — 



/\ —CH-CH- — CH 2 -CH * CH 3 



t CH 2 -CH 



[0272] 

[Formula 108] 
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CH-CH- — CH 2 -C * C h 2 CH 3 



/\ -CH-CH- — CH 2 -C * C H 2 Ch 



*— CH 2 -CH — — CH 2 -CH- 



o 

6 

/V CH-CH CH 2 -CH — * CHs 



*— CH 2 -CH- 
C-0 



/ \ —CH-CH- —CH-CH CH 2 -CH — * CH 2 CH 3 

— CH 2 -CH— (41) 



0 i 

0 — 



[0273] 

[Formula 109] 
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-7 — r CH-CH— — CH 2 -CH— * CH 3 




—7 — ^— —CH-CH— — CH 2 -CH— * 

I C44) 

* — CH 2 -CH- CH 3 

c— 0— c — ( ) — 
11 I 

0 CH 3 

[0274]Synthetic example (4) Composition of resin (45) (hybrid type) 

Norbornene carboxylic acid t butylester, a maleic anhydride, 2-methyl-2-adamanthyl acrylate, Norbornene 
lactone acrylate was taught to the reaction vessel by the mole ratio 20/20/35/25, it dissolved in 
methyl-ethyl-ketone/tetrahydrofuran =1/1 solvent, and the solution of 60% of solid content was prepared. 
This was heated at 65 ** under the nitrogen air current, the place in which reaction temperature was 
stabilized — the Wako Pure Chem radical initiator V-601 — 3-mol% — the reaction was made to start in 
addition After heating for 12 hours, the reaction mixture was thrown into 5-times the amount hexane, and 
white powder was deposited, the depositing granular material was again dissolved in 

methyl-ethyl-ketone/tetrahydrofuran =1/1 solvent, it supplied to hexane / methyl tBu ether 5-times the 
amount, white powder was deposited, and filtration picking appearance was carried out. This work was 
repeated again and resin (45) which is desiccation and an object was obtained. When the molecular weight 
analysis (RI analysis) by GPC of the obtained resin (45) was tried, the quantity of 11600 (weighted mean) 
and a residual monomer was 0.4% in polystyrene conversion. The presentations of resin (1) were 
18/23/34/25 in the mole ratio from the NMR spectrum about the norbornene / maleic anhydride / 
2-methyl-2-adamanthyl acrylate / norbornene lactone acrylate of this invention. 

[0275]Resin (46) - (69) was hereafter compounded by the same method as a synthetic example (4). The 
composition ratio of above-mentioned resin (46) - (69) and a molecular weight are shown below. 
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[0276] 
[Table 4] 
%4 



mm 




-JiSiCC[n)=E/T- 
<***«) 




Mw 


46 


24 


29 


31/16 


12300 


47 


21 


28 


32/29 


11100 


48 


22 


27 


28/23 


11300 


49 


27 


31 


24/18 


10700 


50 


32 


38 


20/10 


9700 


51 


31 


35 


21/13 


9200 


52 


29 


35 


20/16 


8900 


53 


35 


39 


23/3 


8700 


54 


28 


36 


22/14 


10600 


55 


28/8 


44 


20 


9100 


56 


30/6 


42 


22 


7700 


57 


46 


47/3 


4 


6300 


58 


37/6 


48 


9 


6800 


59 


34/10 


51 


5 


7400 


60 


41 


43 


10/6 


6700 


61 


39 


42 


11/8 


8800 


62 


36 


42 


10/12 


9300 


63 


39 


43 


14/4 


9800 


64 


38 


42 


15/5 


9300 


65 


24 


27 


25/24 


12600 


66 


19 


24 


40/17 


9500 


67 


29 


32 


34/5 


10400 


68 


20 


25 


26/5/24 


13400 


69 


16 


24 


32/24/4 


12700 



[0277]The structure of above-mentioned resin (45) - (69) is shown below. 
[0278] 

[Formula 110] 
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—7 — r CH 2 — CH CH 2 -CH— 

^J^o I I ^ (45) 

" - o=c ch, c-o- ^ 



H 
I 

-CH 2 -CH — — CH 2 -C- 



cii 3 JT 

H 3 C 

CH 2 — CH- — CH 2 -CH— ^ (47) 



"ZZS" "FT" -CH 2 -CH- -CH 2 -CH- 



CH 5 

-CH 2 -CH— — CH 2 -CH- 



—f T~ 1 T" — UM 2 -(JM — <_|-| 2 -L.M 



0 OH 



/ v 7— r CH 2 -CH— — CH 2 -CH— W\ 

coo^- o /V^-Va o 



[0279] 

[Formula 111] 
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[0280] 

[Formula 112] 



101 



COO— v COO-CH 2 CH 2 OCH 3 0 
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CH 2 -CH — 

(55) 



1 r OM-UI-I — > 



o — ^ 
o 

CH-CH- 

n 

C57) 



C-0-CH 2 — 0-CH 2 CH 2 -0-CH 2 CH 3 
O 



CH 2 -C CH 3 

C— 0-CH 2 CH 2 -N— CH 2 CH 3 
O CH 3 



GOO^^ O 
r.n 0 -^- ^"OCHjCHg | 



-CH 2 -C- 

o=c 



[0281] 

[Formula 113] 
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[0282] 

[Formula 114] 
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-CH 2 -CH CH 2 -CH- 

I I 



' 0 tJ^C65) 



CO 



j \ CH 2 -CH- 



(66) 



°=C CH 2 CH 3 



0 = C 
Nf 
0 2 S 



—j — t— — CH 2 -CH— — CH,-CH — 
n U C— OH 



CH 2 -CH— — CH 2 -CH— * C h 3 

O^o^O c—0-\ — C — CH 2 CHCH 3 

coo^ a ^ o 

-CH 2 -CH— 
C-0 



CH 3 

/V t — r- CH 2 -C CH 2 -CH— * 

M° |° 0 Hp™ r°#o 

^7*-ch 2 -c— 

o=c 
I 

0^_^/ 



[0283]2. Examples 1-69 and comparative example 1 [Preparation and evaluation of a photosensitive 
composition] As Examples 1-69, each raw material shown in the following tables 5-8 was dissolved in 
PGMEA(propylene-glycol-monomethyl-ether acetate)25g, it filtered with a 0.2-micrometer filter, and the 
resist solution was created. As for 0.07 g and a basic compound (c), acidolysis nature resin (b) was [ amount 
of each raw material used / 3.4 g and photo-oxide generating agent (a) / 1.5 g and the surface-active agent 
(e) of 0.0035 g and a low molecular weight compound (f) ] 100 ppm (as opposed to solid content). As the 
comparative example 1, it is a copolymer of the mole ratios 35/65 of 4-[1-(ethoxy) ethoxy] styrene and 
4-hydroxystyrene. 96.7 weight sections, Triphenylsulfonium triflate Three weight sections, tributylamine 0.3 
weight section and the 20-% of the weight PGMEA solution which blended the 100 ppm (as opposed to solid 
content) following (E-1) were prepared, and the resist solution was created like the above. Using the spin 
coater, this resist solution was applied on the silicon wafer, was dried with the vacuum absorption type hot 
plate for 130 ** and 60 seconds, and the resist film of 0.8 micrometer of thickness was obtained. 
[0284]Each raw material in Table 5-8 is as follows. As a surface-active agent (E-1), the megger fuck R08 
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(made by Dainippon Ink) was used. As a surface-active agent (E-2), Troysol S-366 (product made from 
TOROIKEMI Frog) was used. 1,5-diazabicyclo [4.3.0] non-5-ene and "DMAP" show 4-N,N-dimethylamino 
pyridine, "DPA" shows diisopropylaniline, and, as for "DBN" used as a basic compound (c), "TBA" shows 
tributylamine. 

[0285]The following compound was used as a low molecular weight compound (f). 
[0286] 

[Formula 115] 

O f-1 f-2 




-OH 



f-3 f-4 



[0287] 
[Table 5] 



S5 





(b) 


%W&$M (a) 


sseft#® (c) 




flfe5HHt£* (f) 




(1) 


Z33 


DPA 


E- 1 


f-1 


■znm 2 


(2) 


Z 3 3 


DPA 


E — 1 


f-2 


gS»3 


(3) 


Z34 


DPA 


E-l 


f-3 




(4) 


Z33 


DPA 




f-4 


5 


(5) 


Z 3 3 


TBA 


E- 1 


f-1 


"XS0M 6 


(6) 


Z 1 3 


TBA 


E — 1 


f-2 


■*m\ 7 


(7) 


Z 1 3 


TBA 


E— 1 


f-3 


a s 


(8) 


Z 1 4 


TBA 


E-l 


f-4 


2»I9 


(9) 


Z 1 4 


TBA 


E-l 


f-1 


mmn o 


(10) 


Z 1 6 


DBN 


E-l 


f-2 


■£tm 1 1 


(1 1) 


Z 5 


DBN 


E - 1 


f-3 


1 2 


(1 2) 


Z 6 


DBN 


E — 1 


:-4 


3 


(1 3) 


Z 3 3 


DBN 


E — 1 


f- 1 


IWJ1 4 


(14) 


Z 2 


DBN 


E - 1 


f- 1 


*WJ1 5 


(15) 


Z 2 


DMAP 


E- 1 


f-1 


mmi e 


(16) 


Z2 DMAP 


E-l 


f-1 


IS0M1 7 


(17) 


Z 1 DPA 


E-l 


f-2 


8 


(18) 


Z 1 0 


DPA 


E-l 


f-2 


mmm 1 9 


(19) 


Z 1 0 


TBA 


E — 1 


f-2 


HJHSJ2 0 


(20) 


Z 9 


TBA 


E-l 


f-2 



[0288] 
[Table 6] 
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»6 





^fl-Pffi^Ji (b) 


%:Si$&£ffl (a) 


fflSffift-S-W Co) 


IBIS'S t^J (e) 












E-2 


f -2 


SliEM 2 2 


rfr! 


1~3~~3~ 


£T§^ 


— — 


f -2 


HflSWI 2 3 


(2~3> 


Z~33 


DMAP 




f -3 




(2 4) 


Z~33 


DMAP 


E-2 


f -3 


USEWI 2 5 


fi~ti 


5T34 


DMAP 


E-2 


f -3 


HSiBtPy 2 6 




Z~34 


DMAP 




f -3 




rr-n 


Z*3~4 


TBA 


E^2 


— — 


Hjg^ij 2 8 


fTsl 


Z3 


TBA 


E^2 




S WJ 2 9 


(2 9) 


Z 3 


TBA 


E-2 


f -4 


HBtsS^J 3 0 


rtri 










^tMSWJ 3 1 




Z3 


D~PA 


E^2 


f - 1 


^ffinff'l 3 2 


(T2I 


Z3 


dp~a 


E^2 


f - 2 


'MMW 3 3 


(3~3l 


Z6 


d¥a 







HfifiWI 3 4 


TTTi 


Z6 


TBA 


E^2 


f -4 


3 5 


(3~5~) 


Z6 


TBA 


E^2 


f - 1 


3 S 


(36) 


Z 3 3/Z 6 (I'D 


TBA 


E-2 


f -2 


*SE« 3 7 


(37) 


Z 3 3 


TBA 


E-2 


f -3 


*»*J 3 8 


(38) 


Z 5 


TBA 


E-2 


f -4 


msm 3 9 


(39) 


Z 6 


TBA 


E-2 


f - 1 


HlffiM 4 0 


(40) 


Z 3 


TBA 


E-2 


f - 1 



[0289] 
[Table 7] 





ItffltfffiSW (b) 


jfcKftiffl (a) 


«*tt(b^© ( c ) 


jMflsSliSJ (e) 


fefflM (f) 


mm 4: i 


(4 1) 


Z 1 


DPA 


E-l 


feb 


■sum* 2 


(42) 


Z 1 


DPA 


E-l 


fcb 


ISM4 3 


(43) 


Z 3 


DPA 


E-l 


teb 




(44) 


Z3 


DPA 


E-l 


■&L 


■mm 4 5 


(45) 


Z3 


DPA 


E- 1 


SL 


%mm 4 e 


(46) 


za 


DMAP 


E- 1 


feu 


»14 7 


(47) 


Z33 


DMAP 


E- 1 




£Mfl 4 8 


(48) 


Z30 


DMAP 


E-l 


/«£b 


3 lf,f?| ! 3 


(49) 


Z 3 5 


TBA 


E- 1 


&b 


»M5 0 


(50) 


Z 3 1 


TBA 


E-l 


& b 


£Mf'J5 1 


(5 1) 


Z 4 0 


TBA 


E-2 


&b 




(52) 


Z33/Z26 (1/1) 


DPA/DMAP (1/1) 


E-2 


&b 


*»J5 3 


(53) 


Z33/Z26 (1/1) 


DPA/DMAP (i/1) 


E-1/E.2 (1/1) 


&b 


«*6M5 4 


(54) 


Z33/Z22 (1/1) 


TBA/DPA (1/1) 


E-l 


&b 


Hffiiffl s 5 


(55) 


Z33/Z12 (2/1) 


TBA 


E-l 


frb 


*WJ 5 6 


(56) 


Z 3 


DMAP 


E-l 


&b 


5 7 


(57) 


Z 1 


DPA 


E-l 


*b 


5 8 


(58) 


Z 1 3 


DPA 


E-l 


4L 


■Mmm 5 9 


(59) 


Z5 


DMAP 


E-l 


4 b 


3lS6« 6 0 


(60) 


Z 1 0 


TBA 


E-l 


&b 



[0290] 
[Table 8] 

as 





aa*H*8!tlg (b) 


&&&&& (a) 




#EffiffiSJ (e) 


ffi*?(K£*r (f ) 


nmw 6 1 


(6 1) 


Z 2 


DPA 


E- 1 


&b 


H*W6 2 


(6 2) 


Z5 


DPA 


E— 1 


fcb 


mmm 6 3 


(6 3) 


Z2/Z5 (1/1) 


DPA 


E— 1 


4L 


*l£«6 4 


(64) 


Z33/Z29 (1/1) 


DMAP 


E- 1 


Sb 


*!E«6 5 


(6 5) 


Z14/Z26 (1/1) 


TBA/DPA (1/1) 


E- 1 


&b 




(66) 


Z 3 3 


DMAP 


E- 1 


feb 


*ffi«6 7 


(67) 


Z 1 3 


DPA 


E- 1 


&b 


sua 6 8 


(6 B) 


Z 5 


DPA 


E- 1 


£b 


*JE«6 9 


(6 9) 


Z 4 


DMAP 


E— 1 


fcb 
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[0291]It exposed by using a 193nmArF excimer laser stepper (NA=0.60) for this resist film. An 
after-exposure 130 ** hot plate performed heating for 60 seconds, and it was promptly immersed for 60 
seconds in 0.26N tetramethylammonium hydroxide (TMAH) solution, and rinsed and dried with water for 30 
seconds. A 1 60 ** hot plate performed heating for the silicon wafer for 60 seconds. Thus, the pattern on the 
obtained silicon wafer was observed with the scanning electron microscope, and the performance of resist 
was evaluated. The result is shown in Tables 9-12. 

[0292]Resolution shows the resolution which reached the 0.15-micrometer hole in the light exposure which 
reproduces the 0.18-micrometer mask pattern of a contact hole to 0.15 micrometer by thermal flow 
processing. The obtained resist pattern was observed by an optical microscope or SEM, and the profile was 
evaluated. The sufficiently usable pattern was made into O and the unusable pattern was made into x. About 
the developing defect, resist liquid was applied on a 6-inch wafer, the number of the foreign matters 
corresponding to the developing defect in that case was measured, O and few things were made into O and 
the number of developing defects made many things x for very few things. 
[0293] 
[Table 9] 



S9 





mm&Ji (Mm) 








0.12 




© 


mmmz 


0.12 


© 


© 


■4mm 3 


0.12 




© 


3WJ4 


0.12 


© 


© 




0.12 


© 


© 


msm e 


0.12 




© 




0.12 


@ 






0.115 


@ 






0.12 


© 




a« i o 


0.12 


© 


© 


xkw 1 1 


0.115 


© 


© 


xam 1 2 


0.12 




© 


■jmm 1 3 


0.12 


© 


© 


mm 1 1 


0.12 


© 


© 


mm 1 5 


0.12 






mm i e 


0.115 




© 


mmi 7 


0.12 


© 


® 


mmi 8 


0.12 




© 


mm 1 9 


0.12 




© 




0.12 


© 


© 



[0294] 
[Table 10] 
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SI 0 





E5M**A Urn) 






mmmz 1 


0.12 


© 


© 


mmmz2 


0.12 


0 


© 


m&mz 3 


0.12 




© 




0.12 




© 


mmm 2 5 


0.115 


© 


© 




0.12 


@ 




mmm 2 7 


0.12 


® 


© 


2 8 


0.12 


© 


© 


mm 2 9 


0.12 


© 


© 


3 0 


0.12 


© 


© 


mmm 3 1 


0.12 


© 


© 


Sii60!l3 2 


0.12 


© 


© 


*Jt^3 3 


0.115 


© 


© 


HAW 3 4 


0.12 


© 


© 


ibms 5 


0.12 


© 


© 


mmm 3 6 


0.12 


© 


© 


%KM3 7 


0.12 


© 


© 




0.12 


© 


© 




0. 12 


© 


© 




0. 12 


© 


© 



[0295] 
[Table 11] 
Si 1 





Niffttft* (/im) 






mmm 4 1 


0.12 


@ 


0 


SS«4 2 


0.12 


© 


0 




0.12 


© 


0 


Mff)4 4 


0.12 


0 


0 


4 5 


0.12 


(0) 


0 


ys*K«4 6 


0.12 


© 


0 


M4 7 


0.12 


© 


0 


3SiS«4 8 


0.12 


© 


0 


^Mfl4 9 


0.125 


© 


0 


%mm 5 0 


0.12 


© 


0 


!S«S«5 1 


0.125 


© 


0 


mmm 5 2 


0.12 


© 


0 


*a#y 5 3 


0.12 


© 


0 


mmm 5 4 


0.12 


© 


0 


mmm 5 5 


0.125 


© 


0 


5 6 


0.12 


© 


0 


%mm 5 7 


0.12 


© 


0 


^M^I5 8 


0.12 


© 


0 


mmm 5 9 


0.12 




0 


%»M6 0 


0.125 


© 


0 



[0296] 
[Table 12] 
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mi a 











mmme 1 


0.12 


© 


o 


n&m<s2 


0.12 




o 


mmm6 3 


0.12 


© 


o 




0.12 


© 


o 


mmm6 5 


0.12 


© 


o 




0.12 


© 


o 




0.125 


© 


o 


mum* 


0.12 


© 


o 


mums 9 


0.12 




o 


mm 









[0297]It is clear from the result of Tables 9-12 the positive type photosensitive composition's of each 
example concerning this invention for beautiful shrink to happen and to have good marginal resolution, a 
profile, etc. after thermal flow heating with thermal flow heating. 
[0298] 

[Effect of the Invention]According to this invention, the chemical amplification type positive type 
photoresist composition which has thermal flow fitness is obtained, and a more detailed pattern can be 
realized. 



[Translation done.] 
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-;l/X;l/*>»7-*>fcfc^S 7)l*)imjk-(f7 V - 

fflAfcf, An^yjgf, 7;l/47va, 7;^xi^7a, 7 
;W^if« c i: T? # S „ 
[0 0 6 1] Mnyyjg^tbTti, Mi«, ^fgjg 
JUS®?, RiiTtwacfctf? 
7;l/*;l/SfcbT&±, fflfcfcf, #£L<&±KigS[ 
i~i 5©7;l/*;l/S, 7x;^a, x^;i/S, 



yot°;H, ^77°nt7^a, n- 77*71/8, ^V7Y 
;l/S. s e c-7*f-;l/S> ^yfvva, i^^yf-;!/ 
a, ■M^l'^ ^7°x;^a, ^7x;^a, /x;i/g, 
-r^wa, 77f ; 7;l/a. 1 F7>7l<a, h'Jf^l/E 
fh7f>;H, ^yttfi/fyMs ^^y-Ti/fyM, ^ 
7°^x7;^a, ^7 7x7;va, /ff>;«, x7n 

tt, jfSL<a^Uci~5©7;l/n^s/a, 
BflAfcf, *h*i/m. xh^S, 7"n«7l 7> 

^W&ws c fc^t?#s 0 7;i/3r;i/f-*gfc br 
«, MAS, »$L<(iKiSi~i 5©7;l/*;l/^* 
M*.fcf, ^x;l/x^a, x^;l/x^a, 7°nh°;^x 

•tl, 777W/^^a, n-7*f;Vfm ^77' 

I, 7x/^x^a, r7/^^a, 7 

yfi'^ftE Fr^W^a, h'JfW«, 
f h7fWii, ^y^rV^x^a, ^•9"T> 
^7°7x7/^^a, ^7^r>;^x^a, 
/tf^ftl x^ 3 '/;W^fW« c ^ 
So 7;^;^a, 7;l/n^^a, 7;^;^x^ 
aa, MtMDyyjg?($?sb<a77*js?) 7* 

[0062] 7;i/*;i/*;i'^>»7-*>fcfe^S7;i/ 
bra, 7;l/*;l/X;l/*>»7-*>fcfetJS 

7;b^^a t nmco tow? c s 0 7 u - 

U ym.7=.*yic$3tf 57 V -)1<M t mM<D 

toSWcttfTtS. 7^;^;^;^y^7- 
* yfcfeW 5 7 ^/^/Vat bTf±, £ b < tiKfSSSc 
6~i 2©7^;^;^a, -<y>>>a, 7x7- 

x;«, t7f;Wf;«, f7f;Hf;i/a f7f 

[0 0 6 3] ±M7)V^)Vt!)^ym.7^y, 7V- 
)\y£i)\s^ym7~iry]kTS7?)\s^)\'ti)^yW T -^ 

7icj5»57;l'Wa 7 V —)]/WJkX$7 ; 7)\>3r)\>W<t 
KSSS^bT^Tfe H^atbTti, 

7 u y K7 x^- y & i § t /\ u y y 

7;u^;va, 7;vn^ya, 7;^;^x^a^^ 

[0 0 6 4] %(DM<Dimmi£7=.7j;ytLTl±, Mx. 
«\ »*f^ **fM^ #ift77ft7f^W 

[0 0 6 5] i« % *^CDS (I) fcfct^T, Ri^6 
Rs©^< hfe 1 ~Dt YiXt±Y2©^ft< ilfe— 
IS-g-bTS^ffM?n^7b\ iL<l±, RiTb^Rs©^ 
*< fcfe 1 oi;R6Xt±R7©^< fcfe 1 otfilg&LT 
I^MJtit^So S (I) t^ft^ti, 

±t§„ Sfc, Ri*^RY<D^-rn*\ SKli, Yi 



(17) 
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[0 0 6 6] ??)(c:S (I) ©{fr&fSrtt, TSH- 

(ia) xt± (ib) lv\ 

[0 0 6 7] 
[ft 2 2] 

R: l( )l ., 

Y R 7 Y 2 

X 



(1A) 



R 4 

(IB) 



[0 0 6 8] S (I A) (ft, Ri~R 4 , Ry, Yu Y 2 
AXfX-lt, ±fHS (I) Y 

t±, *is^x«2fffi©}g|ga^a-ro s(ib) ^ r 

i~R4, Re, Ry, Yi&tfX-fc^ ±!BS CI) 

•To 

[0 0 6 9] Y tt, *B^Xtt 2 «D jggSfcS U 2 

a, t^-i^s, -o-, -s-, -co-, -c 

ONR- 7j<fg, 7;l^;b», 7^)l&~e%> 

,0 

C4F9S03- 

(IA-1) 

,0 

C2F5-0-C2F4S03- 



£0 ) s &tfCtt5©5^2oJ£U:£"&A/T? l E> i^jBB 
Mt)W%Lh\ S (I A) tp, Y^LT«7;l/^U^a 

7°nt°uya, -CH2-0- -CHz-S-JbW 
$L<, ife!?SL<ttxf^l, -CH2-0- 
-CH2-S-OJ;5fc:6 M3S£: JfMf S gigST? 

So 6 mmmmtz zticz*) xjix-ji^t c - 

[00 7 0] S (I A) IC^-tit^mi, MfotZa- 
£i^t±M)S-rsStt^ h y^^U ;I/x/-;l/x— r;Wc 
iifcmSo S (IB) ^fffc^fMi, 7;^-;^7 

[0071] KTt, ±es ( 1 ) T?asnsfl:#»© 

[0 0 7 2] 
[ft 2 3] 



sO 

CF3S03- 

!) 

sO 
CF 3 CHFCF 2 S0 3 - 1 



o 

C 8 F 17 S0 3 - 



C 4 F 9 S0 3 - 
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C 4 FgS0 3 - 

(IA-16) 



CF3SO3- 

(IA-17) 



C 8 F 17 S0 3 - 

(IA-18) 



XX^o jfro 



' C4F9SO3 

(IA-19) 



c P 

■sh ■ C 4 F 9 S0 3 - 



JU> 

C 4 FgS0 3 - 



CF3S03- 

S+ C1F9SO3- 

(IA-23) 

[ft 2 5] 
CF3SO3- 



C 8 F-| 7 S0 3 - 

(IA-21) 



CF3SO3- 




o 

CsFi7S0 3 - 



I C 4 F 9 S0 3 - 0 C 4 F 9 S0 3 - 



C 4 F 9 S0 3 - 



C 4 F 9 S0 3 - 



(IA-29) 
30 UtZ 6] 



I, —{ (IA-32) 



j "°3 S - 

(IA-34) F F 



CH3C00- 

(IA-35) 



(IA-33) CF 3 

n-C 1z H 25 S03- 
(IA-36) 



[0 0 7 6] 



* sO 



[fb2 7] 



0 3 S— (( j>-OBu 



-o 3 s- 

(IA-38) 
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S+ C 4 F 9 S0 3 - 



C 4 F 9 S0 3 - 

(TB-4) 



S+ C 4 F 9 S0 3 - 

(1B-7) 



■ C 4 F 9 S0 3 - 
S \ 



S+ CF 3 S0 3 - 

(1B-5) 



S+ CF 3 S0 3 - 
C 4 H 9 



s > C 8 F 17 S0 3 - 

(TR-3) 



S+ C 8 F 17 S0 3 - 

th-6) 



s > C 8 F 17 S0 3 - 



O U 

C0i c ^ s °3- O^- °^ so - 



(IB-11) 



(TB-14) 



(1B-12) 

-o 3 s-< 

(TB-15) 



Ut3 1] 



c4 c4 

(ib-13) ^ (in- 

TX$ + -°* s -^- F T3$ CH3C0 °- TXj 

\ F F \ V 

(1B-16) CIB-17) (TB-18) 

TT> n - c i 1F23C00- 

^=*o+ v, u 0 



r 

CF 3 



C 4 H g 

(IB-20) 



(IB-21) 



o& o4 ooi ch 3 ,ch 2 , 7 coo. oS-io-** 



[0081] ±tH-fss ( i ) r*mt<ftzwm?m<Dm 

ttfflfcfcl^T, ( 1 A- 1 ) ~ ( I A- 3 0) Rtf (I 
B - 1 ) ~ ( I B - 1 2 ) «fc !> Lt/\ 

[0082] ±es ( 1 ) (Dttmm, 1 w^ffi-pxa 

[0 0 8 3] ( a ) f&ft<D{k^<D*mi<D#i?m8dfc 



(TB-24) 

0. 1~2 01I%»SL<, cfcSffSlXttO. 5 
- 1 omm%, I^SL<(il~7ll%fi65 ( , 

[0084] *^fc^M?ns (a) sttmsxasx 

[0 0 8 5] 
[ft3 2] 




40 



50 




40 



50 
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CF3SO3- Q^N-0-S-CF 3 



N— O-S-CFg 
O 

(z23) 



Jiff 

o o 

(z25) 



if f°\ 

-rprr 

o o 

(z27) 



H 3 CH 2 CH 2 C-S-CK 
0 



Pi N-O-S-CF3 
(z24)° 



9 !? 2 ° 

-o-H-K)- 

o o 

(z26) 



(z28) 



r O-S-CH 2 CH 2 CH 3 



Z9) 

[fb3 5] 



CF 3 (CF 2 ) 3 S0 3 - CF 3 (CF 2 ) 7 SOj- 

Cz3I) ( z3Z ) 



— (Q)-S+ CF 3 (CF 2 ) 3 S0 3 - MeO-(Q)-S+ CF 3 (CF 2 > 3 S0 3 - 



>JLO ^X>U y-£) 

CF 3 S0 3 ~ 

(■35] 



CF 3 (CF Z ) 3 S(V CF 3 (CF 2 ) T S0 3 - 

(«3$) ( z37 ) 




CF 3 (CF 2 ) 3 S0 3 - CF 3 (CF 2 ) 7 S0 3 - ^XQJ 
(.38) <«39) (JJ CF 3 (CF 2 ) 3 S0 3 - 

(z40) 

50 
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[0089] ( b ) wmx^m<DMmmt7mwm%: 

*^cd (b) g?^M4iffi^LTt±, 

r« fc^f-r s jgfiia # mta-r s iffli ■? sntf ran t, «t ^ 
-hrs (pi) ~hrs (pvi) t?^snsii«s 

s (ii-ab) ?^snsi»U)gb^ffi©apjb^^i?n 



[0 0 9 0] 
[ft 3 6] 




SfcSU {fib, Ri7~Rzi ©dVJ>%< fct lo&H 

ss^fb/K^a^g-To Ri9, R2i©vvfnaH± 

sissM(t7j<sa^a-ro R 22 ~R 25 t±, ^^feyc, 
Kigfu~4ffl©, «iifeL<t±^e©7;^^axt± 
staKKf^ita^au fau R 22 ~R 2 5©dvj>% 
< tfe i ottflias^fc^a^a-ro r 2 3 

[0 0 9 2] 
U£3 7] 



-C— CH— C— R 24 (pV) 



-P 



[0 0 9 1] (iW, Rntt, ^^S, xf;H, n 
-7W;^a, ^V7W;^a, n-7'^/va, ?V7 

a-To Ri 2 ~Riet±, #7»ii(^ KiS8l~4ffl©, 
mU (fib, Ri 2 ~Ri4©d VJ>%< fcfe lO, feL< 

©, l < li^m^T ^^mxummsMitim so 



R11' R 12 ' 



(II-AB) 

[0 0 9 3] it (II-AB) tfi : Rn , Riz 

fc2 0©K*®? (C-C) B&Sfc^LTV 

[0 0 9 4] Sfe, ±EHRS (II-AB) TE-fS 
3 (II- A) XttHteS (Il-B) -?&3£^jg«? 

[0 0 9 5] 



Cft3 8] 




R^'^V . R 15 



(I l-A) 



(Il-B) 



[0 0 9 6] 3 (II- A) , (II- B) Pf=r : Ri3 ~R 

i6 ti, #*ffi£{c, 7jkfgjS?, /Nnyyff, ^7/ 
-CO OH, -COORs, H©fMfccfct>#fl?f 

&a, -c (=0) -x-a -R17 , ximmm^ 
l tv r t> «t ^ 7)i*)im& s ^ t±ii«Kf f^na^a 

-To Rst±, HKa^#LT^TfeJ;V\ 7;^ 

4^a, s«Kfb;K^ax«TfH©-Ya*a-ro x 

a, MS?, BS£!IR% -NH- -NHSOz-X 

a-NHsozNH-^ito a itm^x&zimm 

ISa«To R13 ~Rie ©dVJ>%< i:t> 2*0 
^Ip -o Lt®?:M L T fe <fc V \, nii0Xai» 
R17 t±, -CO OH, -COORs, -CN, 7j<^a, 
HKa^WLTt/^Tfe^t/^^n^S/a, -CO-NH 
-Re, -CO-NH-S 0 2 -R 6 Xt±TfH©-Ya^ 

gTfo Ret±, SS6»*WbTv^Tt>«fcv\ 7;^;^a 

xasttKf^sa^a-To -Yi; 
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[0 0 9 7] 
[ft 3 9] 



£1 



[0 0 9 8] (-Y»tfj, Rzi ~R 3 o 

^ , ymiM^x nmmm^ l t ^ r t ^ ^ 7 
^itr 0 a , b « 1 xt± 2 ^at-o ) 

[0 0 9 9] -MxZ (p I ) ~ (p V I) fcfcl^T, R 
iz-Rzs iC&f^T^JimtLXit, «&fcL<fct# 

sec-^H t-^;l/»#*W?»nSo s 



~4ffl©7;i/3^^a, Mnyyjg? (.yvmm?, m 
mm?. mmiM?, s^mim?) , 7-»vm, 7^n^ 

[0100] Rn ~r 25 icmizmmAMitjmM&z 

SfiUiCDt/^nu tf^nu h'Jv^n, fhrV 

st±6~3o l < , mcmmm 7-25 mm 

[0101] 
[ft 4 0] 



□> 


o> 


o> 


(1) 


(2) 


(3) 




CO 


Co 


(4) 


(5) 


(6) 


CO 


CO 


oco 


(7) 


(8) 


» 


a? 

(10) 


(H) 


(12) 



(13) 


(14) 


(IS) 


O 




00 A 


(16) 


(17) 


(18) (19) 


4 






(20) 


(21) 


(22) (23) 


(24) 


(25) 


(26) (27) 



[0 10 2] 
[ft 4 1] 



(26) 
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A d> ^ <A 

(28) (29) (30) (3i) 

^ <s* ^ 

(32) (M) (34) (35) 



(36) 


(37) < 38 ) (39) 






(40) 


(41) (42) (43) 


OS) 




(44) 


(45) 

(46) 



[0 10 3] 
[ft 4 2] 



o o O O 



(47) 



(48) 



(49) 



(50) 



[0 10 6] ±fH^ilfc43^«HRS (p I) ~ (pV 

i) ^snsffigii, 7;i/*u niMttaofsa^ffiffl 

t§L^t?„ 7;l/*URT»ffigfcbT^ CCDS 

mftmicts^T'Mmm ©saw s n s 0 Mf* 

tt, x;i/#>B&a, 7i/-;«, 

*>llT*«o ±IH«Slt<:fcntS-|SS (pi) ~ 

( P v i) -?7rszn%mm'£imznrc7)ifiv niMtt 

SfcbTti, £?$b<t±TfB-|§S ( P VI I) ~ (p 

xi) t*isnsiW5ns„ 

[0 10 7] 
[ft 4 3] 



[0104] *^fcfe^Ttt, ±tasgssg^©»$ 

U^OfcLm 7^»f;H, /;b7^yf;b 
^ 7 n t% - ^^nFfA^Mii^ilt # 

[0105] cm^©nssKft7i<sa©HKatbT 

ti, 7;l/3vl/», «&7;l/3vl/», An^vif, /jc^ 
7/^^a, 7/^^#;^' 
^;Hii)W5n5 0 7)l*)mtLTli*3-)lM> x 
7°nh°;^a, ^V7°nt°;va, 7Wa^©ffi 
i7;WI*WSL<, HkMb<t±^/^a, X 
^;^a, 7°nt°;^a, ^V7°nt°;va£ D 

#-e#3 0 ±fH7;vn^^atbTt±^ h^^a, xh 
4^>a, 7°n*°^a, 7h*i/mm<Dmmu~4m 



a, 



O R 12 
II I 

— C-0-C-R 13 

R14 



-C-0-CH-R 16 




...(pX) 



-c-o-c— ch-c-r 24 



[0108] Rn ~R 25 ^smczti, ^tv? 

(p i) ~ (pv 1) -e^zn%mm-eumznrc7)i 
% u njMtta^#-r s m d 5m b#fi t b r a, tie-is 
a ( p a) T?^3nsmt))gu&{feawa:U/\, 

[0 10 9] 
[ft 4 4] 



(27) 
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51 

A-C-0-R a 
O 

[oi io] Rti, #^5% ^nyyjg^X 

1 CH 3 CH 3 



52 

a, #;l/*x;l/S N iXr/H 75 Fa, X;F7*y 

75 Fa, x^^aj^&^p^n 

K?n^#?£f3fe^l/H±2^±©ScDfi^t3^g 

-To Rait ±es ( P i) ~ ( P vi) ©^-rn^ca 

[0 1 l l] (pA) ^^n^HDSML 

[0 1 12] 



10 [ft 4 5] 




CH 3 (CH 2 ) 3 CH 3 4 H CH(CH 3 ) 2 

■Yip YiQ 

0 CH 3 0 CH 3 

0 (CH 2 ) 3 CH 3 0 (CH 2 ) 3 CH 3 



50 
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54 

CH 3 <fH 3 10 H CH 3 



O CH 3 o CH 3 



11 CH 3 CH 3 12 H CH 3 



CH 3 H 3 C i — v 


H H 3 C / V 

r8 


/ CH3 CH 3 

"Ytix> 


6 

_/ H CH 3 

[ft 4 7] 


/ CH3 CH 3 

! Ul 


18 

/ H CH 3 

It]) 


2 

/ CH3 CH 3 CH 3 
H 3 C CH 3 


:o 

H 3 C CH 3 


/ CHs CH, CH 3 


!2 

, H CH, CH 3 


0 


!4 

o 



50 
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CH 3 CH 3 ' CH ch 3 

Yto -w; 



CH 3 Q H Q 

=4.0— c-ch 3 =C,o— c-c 

-6 "6 



CH 3 CH 3 CH 3 n 3 u ,^_^^ 
^,0-i-CH, 

0 ^ 

[ft 4 9] 



rw ^H 3 Ti CH 3 

H 3 C CH 3 h 3 C CH 3 

)3 34 

n 1 n ! 



0 0. 
0 ' 



23 



[fb5 0] 



50 
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57 58 

37 38 

CH 3 CH 3 

39 

0 o 

40 

CH 3 0 qjj 

41 

CH 3 CH 3 



[0 1 18] ±IH-|SS (II-AB) fcfcl^T, Rn , R 

12 a, *miM^ Wfym 

Z |g^Lfc2 0cD^H? (C-C) B 

[0 119] ±ERn > R12 fcfcfrSMnyv'/g^i: 
W5Cttf7t5„ ±KRn , R12 . Rzi ~R 

3 o icmi %7)i*jmt LTn, iiti-ioi© 

ti«$«^tt7>R«7;Wr;H!W$ b< , J; 9 $? $ 
L< a^iSci ~6fgoHil«fe«^f±^iK«7;^;i/ 

^V7nt°;l/a, n-7^S, ^V7'^S, 

s e c -y^jvm, t 

[0 12 0] ilHOT^^^atcfe^^M^^HKat 
LTt±, 7j<^S, ^nyyn^ *;^f^->;H, 7;b 



n^^E 7^s, ^7/a, 7~7;w-^7S#^ 

7h^^a^©K*^l~4f@cDtcDWf^ 
[0 12 1] ±fBZ ©»IjS«3g^ffM-r«fci6©Jl 

?hu±, l t ^ t t «t i ^mm^mit7m<Dm 

[0 12 2] 
Ut5 1] 



50 
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o O Q> cO CD 

(1) (2) (3) (4) (5) 



CO CO CO ceo 

(6) (7) (8) (9) 

(10) (11) (12) (13) 

(14) (15) (16) (17) 

oo A A ^ ^ 



(18) (19) (20) (21) 



(23) (24) (25) ^ (26) (27) N 

lit 5 2] 



40 



50 
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c6 ^ 

(28) (29) (30) (31) 



(33) (34) (35) 



(36) (37) (38) (39) 

iD & ^ i? 



(41) (42) (43) 



(44) 



(45) (46) 



(47) 



[0 12 4] j?SLV^#BS©il«SKft**©#ftfc 
Lta, ±fB«}i©?t5, (5) , (6) , (7) , 
(9) , (10), (13), (14), (15), 
(2 3), (2 8), (3 6), (3 7), (4 2), 
(4 7) Afiff,n§. 

[0125] ±mmm^mt7m<Dnmammmm 

S (II-A) ifeSWi (II— B) cfiORis ~Rie 

^ilDSMLlifiCcfi^fe, ±IH-ISS (II-A) 
t± (II- B) T^n^lMLW^Hfc^Lt^o 
[0 12 6] ±IB-fM (II-A) &3W± (II- B) 
fcfe^T, Ria ~Rie t±, S-^ffiftfc, 7j<ilJH?, m 
n^yjg?, -C00H, -COORs . Wt 

Of^ffl{C«fct3^-rsa, -C (=0) -X-A -R 

7/^^a, ii«Kffc7j<saxt±MfHo-Ya 
^a-To xt±, ^fgn>?, rnniM^, -nh- -nh 

S Oz-Xt±-NH S OzNH-^aTo A t±, 
£fctt2fl5©3!|gS*S-r 0 1:7c, Ria ~Rie CD 5^3 
< i: fe 2 otf L T^^rffM LTUl\ n it 0 
Xtil^St'o Rn ti, -CO OH, -COORs , 
-CN, 7j<^S, iSMfLT^tfeilV^n^i/ 



S, -CO-NH-Re , -CO-NH-SOz -Re 

Ylfcfe^t, Rzi ~R 30 ti, «-4rffl3ilC % 7]<*JS? 
Xt±«^S^WLT^Tt ,fc^7;W^gL, a, 
b H 1 Xii 2 ^mto 

[0127] *%m\mt>z>®mfo&^T, mmmm 
a, ±E-c (=o) -x-a -Ri? fc-s-snttxt 
t^u HKS (ii ab) coz ©Hfia^LT^nrfc 

<U\, ^73 v »tta<D«3g^LTt±, -C (=0) -Xi 
-Ro T*I^n?o Stfx Ro tLTti, t-^;l/ 

S, i-xhti/xf;H i-7>3^x^a, l 
-^y^'h^^xf-^a, 1 -^n^S/n^xf- 
;l/S3F© 1 -T^n^v'X^^a, 1 -2 b^t^-Jl 
a, l -x ht^^f ^OT^n^^f 3 
-^V7;l^a, fh7tFnt7^H, fh7 
hFn77x;H, hU7;Wv"J;Vxxf;VE 3 

7^yf/H, - -y ^ J h 

c:tffT't§„ Xiti, ±fHXi;^I8?fe^o 
[0 12 8] ±ERi3 ~Rie fc&ftz/\u>fym¥t 

Lrt±, mmm?. ns», 7?mm?. mmiM^m 



(33) 
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63 

[0 12 9]±fBRs, Re, Ris -Rie lcmi%7)l 

««7;^;VSft« L < , <fc t) $ L < t±KilSt l ~ 

3:b<t±^;Fa, x^;Fa, 7nt°;Fa, ^V7°nfc° 
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CH 3 CH 3 

-f-CH 2 -C^-)- -f-CH 2 -C^)- 

(lb-13) (lb-1 4) 

CH 3 CH 3 

-f-CHs-C^-)- -f-CH 2 -C^-)- 

° >-< ° >-< 9* 



Clb-15) \) i:ib " 16 > 



40 



50 



CH 3 CH 3 

-f-CHz-C^-)- -f-CH 2 -C^- 

,C-0 O ,C-Q 

0 >-< 0 >"< 

H 3 C 



CH 3 CH3 
-(CH 2 -C^)- -(CH 2 -C^)- 

° (CH 2 ) 2 -C^ ° (CH 2 ) 2 - 



(lb-20) 

CH 3 CH 3 
-fCH 2 -C^- -fCH 2 -C-)- 
X O o X-O 

° (CH 2 ) 2 -C s ° (CH 3 ) 2 - 



H 3 C 

Clb-21) °' 
CH 3 
-fCH 2 -C^- 

° (CH 2 ) 2 -O v /P 
C-(CH 2 ) 2 -C^ 

* 0- 



Clb-23) 



[ft 8 2] 
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CH 3 
-(CH 2 -C^- 

U (CH 2 ) 2 -O x / 
C-(CH 2 ) 2 -C^ 
O c 



CH 3 

-fCH 2 -C^- 



(CH 2 ) 2 -0 K ^ 
C-(CH 2 ) 2 -C, 

o o- 

H 3 C 

(la-25) 



CH, 

/ 1 _L 

-(CH 2 -C^- 

*c-q 



(CH 2 ) 2 -0 N /> 
)C-(CH 2 ) 2 -C^ 



(lb-26) 

so [ft 8 3] 



40 



50 
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CH 3 CH 3 
-f-CH 2 -C^- -f-CH 2 -C^- 



(lb-27) (lb-28) ° o 

CH 3 CH 3 



-f-CH 2 -C^-)- -f-CH 2 -C^-)- 

H 3 C-^-7 H 3 C 
(lb-29) ° \> (lb-30) 

CH 3 H 
-(-CH 2 -C^-)- -fcH 2 -C-)- 

° c-c ° W 



lb-31) O Clb-32) OH. 



CH 3 CH 3 

-fCH 2 -C-f- -(CH 2 -C-)- 

* C "°s P //° CH 

0 (CH 2 ) 2 -C y 0 (CH 2 ) 2 -C^ 9^ 



40 



50 
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CH 3 CH 3 
-fCH 2 -C-)- _f CH2 - c _j_ 

° (CH 2 ) 2 -< O (CH 2 ) 2 -C N 



H 3 C" 

(lb-35) °- 



„.J, H 
I 



-fCH 2 -C-)- -f"CH 2 C-)- 

0 N (CH 2 ) 2 -< ° (CH 2 )-C^ r 

( I b 37) O (|b-38) O 

CH 3 

-fCHj-C^ 

° <CH 2 ) 2 -O s /p 

O o 

(lb-39) 



CH 3 

-fcH,-^ 

0 \cH 2 ) 2 -O s /> 

C— (CH 2 ) 2 -C V CH3 

o o- 



(lb-40) - , Q 

[fb8 5] 



40 



50 
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CH 3 
-fCH 2 -C^- 



O (CH 2 ) 2 -O v 



7 C-(CH 2 ) 2 -C V 

o 

H 3 C 

(lb-41) 0 



CH 3 
-fCH 2 -C-|- 



^(CH 2 ) 2 -<\ rH 
C-(CH 2 ) 2 -C CH 3 



, I , 
-(CH 2 -C^- 

0 (CH 2 ) 2 -0 N 



^C— (CH 2 ) 2 -C. 

o 

(lb-43) 



-fCH 2 -C-)- 



.c-o. 

o' "(CH 2 ) 2 -O v 



'C-(CH 2 ) 2 -C CH : 



H 3 C 



[0 18 5] *^K©^M4«Igtt, MfcTHB 

-las (vi) T^nsiMLWii^^rrsc:^ 

[0 18 6] 
Ut8 6] 



R 6a 



— CH 2 -C — 



[0 18 7] H&S (VI) ICft^T, AeliWi^, 7 



-To Rsatt*^^ KflSU~4<97;l^v«, ^7 
[0 18 8] -MS (VI) tCft^T, ke<D7)l*Uy 

So 

- [C (Rn f )(Rng) ) r- 

±fHS^, Rn f, Rngii, 7j<fgjS^ 7;^^S, 

SfcLTti, x^S, 7°nh°;^ ^v7 

nh°;va, 7^a^©ffi»7;W^S£W3:L<, H 
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fc#T?#3o r tt 1 ~ 1 0©lBRT?feSo -faS (VI) 

^ ? p*v^> p $/ ? p * ? ? u ymmzmfz c 
[0189] z6*-g-t?#fgsiissstt, 

$/#;l/3j^;l/» L < nmmm l ~ 5 ) , 7->;l/» 
, 7;^;kK «? s L < «KH8c 1 ~ 4 ) , ii 




■DIM (-CONHSOzCHsf) Af(f5n?o ^ 

HSSiiLT©7;^;vat±, Mfc#K^ ?\u?yw, 
7;l/3^rS/g 0?£L<J±KiiHKl~4) 

[0 1 9 0] HRS (VI) fc*5t^T, AefcHg^LtV 

[0191] ecFfc^ -fas (vi) ?a?n?»iiD5ML 

[0 19 2] 
[ft 8 7] 




O 




123 




[0194] Tta-fas (vii) vmftzmzt 

[0 19 5] 
[fb8 9] 




4c (VII) 



[0 19 6] HRS (VII) tp, R 2c ~R4c«, &4H[ 

a v>&< i: 1 1 n±7}<m.Mzmto 

[0197] -fas (vii) ?i?nsitt, »$b< 

[0 19 8] -fSS (VII) T?a£tt3S£=PtrSilB!) 
SUlMftfcLTtt, ±EHRS (II- A) Xf± (II- 
B) tfi©Ri3 ~Ri6 <D5% / J>%;< tt> 1 o^±|H— IS 

s (vii) -ea^ttsswrsfc© (M^a-coo 
RscDRs^-fas (v-i) ~ (v-4) T-gsn^a 
*a-r) , xt± Tta-fas (aii) ^asnsaiDjgL 

[0 19 9] 

U£9 o] 

Ric 

-(-CH 2 -C-)- 

c=o 

O (All) 




(63) ffiffl 2003-66626 

124 




20 [0 2 0 0] -fSS (All) tfi, Ric tt, 7j<fSjS?X« 
^ba^S^-o R 2 c~R4c«, #^3ui^7j<fSjS?X 
ti/K^a^a^o fc£U Rzc~R4c©3-54>fc<i:fc 

i ot±*»g*a-r 0 

[0201] KTtc, -fas (All) ?a*ns*ii* 
§ m o jg b ^ t>\ ens t pss 

[0 2 0 2] 
[ft9 1] 



50 
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-CH 2 - 



-CH- 

c— o 



-CH 2 — CH- 

C 



CH 
I 

-CH 2 -C 
C 



OH 



-CH 2 - 



CH 3 



CO IfWScJ:tf-e?5 0 ±fHR4z tcfctfa^n 

[0 2 0 8] R« RtfFUz t LT©7;l/^;l/S&tf^n 
7;l/*;V& R42 i:LTO$/^o7;l/^;l/axttWi5S 

(2) tii, MAS, ymm, ^r/m, ^ 
10 ufyw, 1 ?- &m£. mmm?, mmm?. 7vvmm 

h ^>mm) , 7 %/ Jim « l < nmm®. 2 ~ 5 , m 
*)i~)im, 7^)imm) , 7->m^^i 

(3) U-;l/g (!?gL<aKli6~l 4, Ii(f7x-;V 

[0209] ±iH-ias (viii) -cmznzmvMLW 

fiOiWJtLT^© [I -1] ~ [I -7] ftW 

[0210] 

(4) [ft 9 3] 



-fCH-^ht)- 



[I'-l] 



[0203] sic, tkhrs (viii) -ea^ns** 

[0 2 0 4] 
[fb9 2] 

— CH-CH — 

(VIII) 



-fcH-jJH}- 



[I'-2] 



[0 2 0 5] H&S (VIII) tfi : Zzt±, -0-X(±- 
N (R«) -^Stfo CCZ?R4lH:, TkfgJl?, *g? 

a, 7)i^)im, An/wm xf±-osoz-R 
42 *lt„ R42 fi, 7;i/^;i/a, /m^/i^/H;, >^ 
n 7;V^;vaxtif«KSa^l|-ro 

[0206] ±fH-fss (viii) tcm^r, z 2 (±, - 

0-Xt±-N (R41) -?tmto CC7R4it±, /KilJg 

7j<^S, 7/^;VS, 7\n7;^;^S, Xt±-os 
02-R42^a-r o R42t±, 7;l/4vl/S, 7NP7;V^ 

a, ^7n7^^^axt±ffM?ia^a-ro 

[0 2 0 7] ±fHR4i &tfR42 lc$3tf%7 )l*)imtL 

Tit, mm$ki-i offl©*«ttfcsw±#ett7;i/* 

ttfe£W±^Ktt7;W^S?feD, M£$?3:L< tt* 
97l^ x^;l/& 7W;VS, ^V7W;l/», n- 
7?- Jim, 4V7^-)im, sec-7Y;H t-7^ 
MT*$?„ ±IHR4i&tfR42 lc&Jr%s\n 7)1^)1 



-fcH-^Hf- 



[0211] 
[ft9 4] 
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-fcH-CH^- 
I 

CF 3 



[I*-5] 



-ffH-fH)- [r _ 7] 

o-so 2 ^K 



[0 2 12] (b) fiSc^TfeSil^Mtifagtt, ±|E© 
SI D M L J&ffifiWc, F7^i7f> 7W tt^SMft 
WMits fflSSOTL ^77 h7°n 7 r^7k 2 Step 

[0 2 13] dOi^^DjML^fi^LTtt, TIB© 

^MHtt«fiifcs^snsm (i) 

ftTSMSItt, (2) SUtt (#^X$«0 > (3) 
7WJim (4) §K9 (»7]<ffi, 7;l/*URT 

MttaaK) , (5) *»^a5«fflg^\©?g«ft, 
(6) K7^i7fy» ^©fswBsw^fca 

**U;l/75K3& 7U;Wfr& ! », ex;i/x~r;W& 

* i mmt%\tmm?tm?% z. t^ts. 

[0 2 14] Mft^tcfi, KToillf^WSci:^ 

7 7'; ;^xxr;Hl ttf $ L < &7;l/*;l/g©KiK8 
^i~io©7;l/W^Ul/-h) :7?y;l/K*^ 
;K 77y;l^7°nH7k 7^U;l/ 

»75;k 77y;l^77n'v£>7k T^'J^Sxf 
;W\*^;K 7^U;l/»*^f-;K 7*U;l/»- 1 
797k ^n;Hf;V7^'Jl/-h. 2-tFn^x 
97k7 * U k- F 2 , 2 Kn^^n if ;l/ 

7i"JWK 5-tFn^M>f/V7^'Jl/-h, 
hUp<^n-;l/7°n^y ; e/7^';^-h, ^y^x'J 
7 U h -;l/*7 7 7 U k- F , OitfrT 7 'J k- F, 

7 h^^y^jvr 7 y k- f, 7^7 y ;kr 7 y k- 

k fh7tFn7;l/7y;l/7^yi/-ff„ 



[02 l 5] 7 77y;l«x777kSi ($?£L<tt7;l/ 
^;«©KSS^i~i o©7;VW^7{"JU- 
F) ^W^^'JWh, xfW^^'JWh, 
7°n 7 7 y k- b . -f 77n H'/M 7 7 U k- 
K 75W*i"JWK -\^7/M77yk-k 
77n-\^S/;l/7 7 7 U k- k ^7k>7 7 7 U k- 
k J'DK/S'W^'JWK ^7^777'; 
k— k 2 -t Fn^7x^;l/7 77y k-k 
Fn^^' 971/777'; k-F^ 
;1/777U F—F, 2, 2-^f;l/-3-tFn^ 
7°n 7 7 y k- F, h U 7 ^n-;V7n/ry^7 
7 77UF-F, ^77xU7y F-;k&77 77y k 
— k 7/^7U/M77y k-F, rF7tFo7;V7 
U/M77U U-bm o 

[0 2 16] 7?V)l7^bM ■■ 77'J;F75 F\ N- 

7;k£;F7 * U ;F7 5 F (7;k*7F*£ LTttKSft 1 
~1 0<Dfe<D, ffl*.fcf;rf^;l/a, xf-;Flk 7°nt71/ 

a, 7^a, t-7^a, ^y^s, *7?7F 

So ) , N, N-^W^'J^SK (7;F47F 

97b«, 7^;b»s JVlf-ivm, 
77d^7;I/S^$>§) , N-tFn^xf/V- 
N-^77F77y;F75 F\ N-2-7^F75 Fxf- 
^-N-7irf;V7i"J77 5Ffo 
[0 2 17] 77717F-75 Fit : ***U;l/75F\ 
N— 7/M71/7 7 7 1> ;F7 5 F (7;l/*;l/SfcbTt±K 
lii~ioot©, fflitfcf*?-;l/^ x^;i/& t- 
7*771/8, X77k\^v7FS> t Fn^^xf ;VE k 
7n^7^a^fc§) , N, N-k7;kt7F'7 7 7 
U^7=F (7/MvFS^LTtix97FS, 7W/U 
S, 7*^;l/St?tf&5) , N-kFn^p->xf;l/-N- 
^f;W^^'J77 = Ff„ 

[0 2 18] 7 'J Mtn^i ■ 7U7XXT7I (Mxff 
ft»7U;k *7n^87'J;K *^U;l/»7U;k 7 
7'J7St7';;K ^;V5f-7^7'J;K Xf7'J>i7 
U;K SHS»7y;K 7*HI7!J;K ?L^7U;V 
, 7'JM^x^/-;H„ 

[0219] £x;i/x~r;Wg : 7;^;VH^;Vx-t : - 
;l/ (MA^^^l/trx^x— r;K ^^f-;l/ifx;i/x 
— r;K 7*^;Hfx;i/x— r;K xf-;i^\4 i ^;Hfx;i/ 
x— r;K ^F^->xf;VH7;yx-f;K xh^Tx 
^;l/lfx;l/x— r;K ^n;Hf;|/H7;l/i-f;K 1 
-7^-2, 2-7W^7W;VHx;Vx-77k 
2 -x^;l/7^;Hf x;i/x— r;K Fn^7x^;VH~ 
x;l/x— f ;K 7x^U77y n— ;Hf x;l/x— r;K 
7 5 7f-;V7 57x^;^H > ^x-7 : -;K 7x^;V7 57 
x^;l/ex;l/X— r;K 7*^;V7 5 7 x^;l/l£x;l/x— 
f-;K -^777l/H^;l/X— f ;K fF7tFo7;l'7 1 J 
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[0 2 2 0] tr^;l/XXf-;VS : t£~;K/f-U-K H 

x^xfyl^-fer— K t£x;W^— K tT^;l/#7° 
nx-K V—frtvfrT-tef—h, lf-;l/^^n;l/7 

7-fef— K H^^T-fehT-fef— tol^y— 
K fc;V-|3-7x-;^fWb, }*=.)]/*/ 9WS 

[0 2 2 1] ^^nyli>7M;H : JZnym*?* 
^^3y|^if;k ^^>|?^f;H 0 7 io 

[0222] ^oi^nhyS, ^^nyf, *S7j<vu- 

[0 2 2 3] ^-Offifcfe, ±fBa^©iML«Cffl 

[0224] mmmmmic^r, 

[0225] jfwmmmmmm^mL^mmhL 

(1) ±EHRS Cp I) ~(pV I)t?a*nsiBH 

•fsfc© mmm) 

(2) HRS (II-AB) -pasnsiRDjgb^ffi*^ 
#fst© c±«§d eu (2) t^r^m^ 30 

(3) -iss (11-AB) ^Mi^nm 
-rst© (M7>j7 hid 

[0 2 2 6] i^MSfflt^ -ISS (p I ) ~(p V 

1 ) Tmznmm^mi&m^tsmftmmz^z 
mvm Lmm^mn, ^sm l 30-70 

W$L<, iWSL<(±35~65 
Mfd? $ L < a 4 0 - 6 0 T'fe S o ^7tftltt«ll 

^ -fas (11-AB) ^a^nsstDMu^c^tM «> 

fct, ^i?D5ML#ficfil 0-6 O^/^/oTbWSlX, «fc 
9 $ L < It 1 5-55 Mfcj? S L < f± 2 0 — 

5 o Tfe So 

[0 2 2 7] ±fHM*?»«»^JiSc57 v O#«f*tca 

©tttgfcisuTjgass-rs ct^??^ -faw 
tc, ±tH-fas (pi) ~(pv n^g^nsitaisK 

f t7j<fS^fr^*3g£lrr 3 iK D 5M Lmn t ±tH-ia 
S (II-AB) ^S2nSSML#{i©1^§fL»e;V 
SttMLT 9 9 t;l/%JKT*WS L < , X D $ L < t± so 



9 0 t;l/%JKT, ^ 5 tcj? $ L<&8 0 t;l/%ttTUfe 
So *fg9MflJi»U r FRftfflT?fe3i:#, A r F 

[0 2 2 8] *^cffl^sgi^M4S», fglcffi 
(ffl*.fcf^#;l/m£-) ^tSiittfT?§„ ffl 

UKJS« Iitifh7tFn77X 1 , 4 - 

h Oct 5 ^*fgH)§cD|M^!§g?-rS!§«tc:!§g??^ 

■p3fM©^uv-*iiiiR-rso ss©ia«2 omm% 

fit±7*D, J?SL<i4 3 0ll%«±, SSfcjf^L 

< « 4 o»M%fiU:7*So sjsraaa 1 o °c~ 1 5 0 

"C-e&Q, !?Sb<tt3 0°C~1 2 0°C, SSfcg^L 
<t±5 0-1 0 0°C^feSo 
[0 2 2 9] *^fc«RS»il©WI¥it^»ttx G 

1, 0 0 0-2 0 0, OOOT'feSo MM^^M^ 

1,00 o*?S7^±B^tt^ K7^X7fy^itto* 

ffc^msnsfc46^Dj?SL<*<, 200, 000^ 

So 

[0230] *m%(D$ismz£ftim!mici3^T, * 

liHI!tf^S^T(©«I|(73ffifi)c^f*^(73ia^Mt±, ^ 
U-yX h Hff^ffi 4 0 — 9 9 . 9 9 Mm% L < , 
iWSL<ii5 0-9 9. 9 7ll%ffe5„ 

[0231] ( c ) mmm t&m 

So Ctxicj;D, fS#Bf<OS:S14^±&tfPED(cj;S 
fSm^fC^ / >^<^SfcJ6$?3;L^o 

tot?sff$L^ %mmMfflt-&® tit, 7 x / 

cfc D tig*S©^^fl:^?feSo T?fc^Sfgt§Stt 

(A) - (E) iSW5^tf??5„ 
[0 2 3 2] 
[fb9 5] 

R 251 

R 250 — N — R 252 - (A) 

[0 2 3 3] HC?, R 250 , R 251 RtfR 252 
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mmwci-i 2©75/7;^;^a, mmmi-i 2© 

t Kn^7;V^SX«Kf§iC6~2 o©«g|fcL< 

[0 2 3 4] 
[ft9 6] 

— N — C=N — - (B) 



=C-N=C- - (C) 

=C — N — - (D) 

R 25* R 2SS 

R^-C-N-C-R 256 - (E > 
I I 



[0 2 3 5] (Stp, R 253 > R 254 , R 255 RtfR 
256 a, |rHX&M*?k ^SSci~6©7;i/+;i/S* 

[0 2 3 6] MfcffSLWfr&Wtt, SfS^Haittft^ 




[0 2 4 0] ±E©tf7t>, 1, 8-;77+f'e':77n 
[5. 4. 0] >)yfA-7-IX 1, 5-i?7*?\Z 
i/Zn [4. 3. 0] /^-5-X>3Wfcff$LV\> 

[0241] -^tfi{ca*s^eg»«©^^?* 

L<t±, M^tL<fi*«»cD7 5/atSSlg?^# 
^iI*5goW7?^^fl:^fe L < fi7;^;b7 5 / a 

fe L < ti*H®<D^7-^X Wm> L < fi*HK©7 
5 7 tf U B&fc L < tt*f«07^ 7 7;i/*;ni 
U B&fc L < t±*HK©7 5 7 fc!n U B& 
fe L < t±*BS|cD7 >^-7;K KSIfc L < fi*HK© 
t°^7-;k »®fcL<{±*B8©l£^X KKfeb 

*Bd^cDtf ^7~U X BSIfc L < ti*«g|©tW>> 
L < t±*HK©7 5 7 7;^;^;^7 * y ym^mf^ 



khks (f) ^snsft&wftwenso 

[0 2 3 7] 
[ft9 7] 

(F) 

10 

[0238] ±ihs (f) ^ y, zti, m-xim* 
-dx, mm. fe§w±iitt7/^uy»«r 0 

c n 5 7;l^ I/Vlii'Nfngf £"&A,T?^T J; ^ 
t±, ffitSfjS?, ^M?^wsns 0 7;^ 

l/Ttt, K*Ri~6ffl©7;i/*;i/a. 7 
U-;l/», 7/^-/^S©ftL Mnyyjg^ ad^ 

20 iH7MM*^(fsn§„ -fas (f) f*sn§ 

[023 9 ] 



[ft 9 «] 




I 

Me 



coco 

7/^/^7 578, 7 5 77 V-JlM, 7V-)17 
7;i/^;i/a, 7;l^4 1 >'Ik 7^;VE 7^n 
^yl, 7y-;VS, 7U-;^^^a, -hoE 7j< 
£3, y7/lt*$?o 
[0 2 4 2] ftfcjfSLWfr&^fcLT, 97=-*JV, 
1, l-^fM7-^7 1, 1, 3, 3, -fh 

40 =7*3-)W7=-??y, 2-7 5.y¥ViJy, 3-757 

£US>X 4-757lfUS?X 2-^7^757^ 

5/lfUS?X 2- (75/^f;W t!US?X 2-7 
57-3-7:7;^°U>>>, 2-757-4-7^t° 
Vyy, 2-757-5-7^;H^U^X 2-757 
-6->»^;HfUS?X 3-757x^;Hf y$?x 4 
-757x^;HfUi>~x 3-757^nU^x ^ 
7^7 N— (2-75/xf/V) ^7-77 N- 
(2-75/xf;W M'J'77 4-757-2, 
so 2, 6, 6— rh^7f-;Vtf^y> > >, 



(68) 
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tkS'jky, 1- (2-7 57 

xf-;lO tfn 'jky, h°yk-;k 3-757-5-7 
f-;k^7-;k 5-757-3-7971/- 1 -p-h 
U;^°yy-;k t°yky, 2- (7 57 7^;W -5 
-7?-;k^ky, t°U5i>7, 2, 4-k757fc°U 
5ky, 4, e-^tKn^t!'^^ 2-n°yy 

iJX 3-t°^7UX N-T^/Wt'JX N- 
(2-75/xf/W Wt'JX HJ7^;W57 
7-;k H;7xx;W577-/k ^f;^7i-;V 

[0 2 4 3] cn^©^SIt^Sft{b£tH±, 

o 1 oowHPMtu ats, 0. ooi-ioii 

&&L<li.O. 0 1 ~5MMg|5-c'fe2» 0 0. 0 0 1 

«*as*?is87j±±iH5»m*^sn*^o 1 om 

[0 2 4 4] (d) WSIMffl 20 
*f§W©^y»7miMWk ±l3#^%JSj» > rs 

y, y-^fD77h7 y.f-;bxf-;b7hy, x^k 

€/if;l/X-f/K 2-7 h^kx^;J/7-fer-k 
xfl/y^"'J ;l/*7x^;l/x— r^T-trr— k 7 
a t°ky7U 3— ;l/^7 7f-;l/x— f 7n h°ky7 
U xi-;i/^7 7f-;l/x-7 : -;i/7ir7 : — k h;l/xy, S 30 
»xf-;k ?LK7^;k ¥LKx?-;k ^ h^kknW 
y^7f7k xh^i/7nh°^-y^xf-;k tf;k£y^ 
7 97k t7l/H>^xf-;k t°/l/H~y^7 J n ikk N, 
N-kW;ktv^k7 5 k i>7f;WM^^F, N 
- 7 If n U H y, fh7tFH77 yfAWf L 

[0 2 4 5] ^ffiSttffl 

tt^WKLK MftWfak ^U^kkkx^k 
y^U^x-fvk ^U^v / xf-kyxf7U;l/x 40 
-r;k ,fiJ^yxfi/yWx-f;K tfU** 
i/xfkv^W^x-^l/fO^iJ^^xfkVT 
;l/+;l/x— r;l/^ * U ^^x^ky^7^;k7 x 7 
-;vx-r;k ^U^^x^ky7-;k7x7-;vx 

-f-)im<D^V^^y^Uy7)l^r)l7V)l^-f-)l 
# U *^->xf l/> • # U ***/fu t° ky 7'n y 

?=i7$v?-M, y;nf7y^7yyk-k y;k£7 

yt/;^5f-h, y;k£7y*77f 7k~k V 
;l/ £ 7- y ^7 * kx- h , V ;k£ 7 k V U * kx- h , 
V ;l/ t: 7 k h U 7 -r 7 k— h V ;l/ t: 7 kfltffi^x7 so 



TVktk # U t^^xf kv y ;l/ If 7 y*7 7 7 k- 

k ^u^v-xf-kyy^H^y^ey/Vi/^r- k 

* U sT^k xf- kv y )V t£ 7 y ^7 7 r 7 k- h , # V 
«'>xf kv y )]y e 7 y h- U * kx- h , # u 
xf-kyy;i/H~7y h u xfrwhWJ t^^x 
^ ky y^H'7 ymmm^f-jvmm^/ -*ym?m 

)SM X7F77EF30 1, EF30 3, EF35 
2 (fpftfflfbS («) SI) , 7^77 y 7 F 1 7 1, F 
17 3, F 1 76, F189, R 0 8 (TvB^ky^ 1 

(«) SO , 707-KFC 4 3 0, FC 4 3 1 (&M 
7U-Xk (ffi) S|) , 7ft«'-FAG7 1 0, V~ 
7DyS- 3 8 2, SC101, SC102, SC10 
3, SC104, SC105, SC106 (fflffi? 

(«) K) #©7-y*^^ffiSim tM/->nW 
y^Uv-KP 3 4 l (fBHff^iit (*) S) ^77 
U fe L < li 7 7 7 U («)l^'J7n- 

No. 7 5, No. 9 5 («m»Blft¥lH (*) 

SI), hn^7;l/S-3 6 6 (FD^y^M («) 

SI) unS^ffig'SfflcD^ 

■Pfc, (e) ^tLT7^*^S/c(±7Uxiy^ffi 

Stt3y*«tt, a«^siffi«©jS7i?sbv\ ens 

ii7JPa«, IMW(D^@ff^C)TfLT, 0. 01-2 
11%, JfSKiiO. 0 1~lll%t«o 
[0 2 4 6] (f ) ffM-T^kkXhllcDTg (^7 

?«o ^^ft^^^ffi^ft^ffM-r^kkx mi 

©Tg (^7$e^) ^fb?^^ffi^?fb^iiL 
i/y BP'S, ffM-r^kk7HlcoTg^fC$-&/c^ra 

©2iS4ifflLTfeJ;K ^©{g^ffc-^tf^V kk 
7 Hft©T g*±#*-&S^ SV^±ffiT*-&S^t±x 

ns©MfcPS£^n-f; kk7 mi©t g 

Mm 2,ooo J7T?fe 0. cfc t>£? 

$L<t±l, 000KT^5o 

[0 2 4 7] <«ffl7J?£>*^H/4cD,k 0 kmM4ffiJi!c^ 

ms©3a^*±fc^bTfflv^o -r^kis, ±tB*°k 



(69) 
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135 

i 5 (f iJ :5"J3 ^/n»ffc'> 'J ^ ±fc 

T?Rftfti:bT&±, ff$L<(i2 5 0 nmttT, «fct)i? 
SL<li2 2 0nmttT©««Ol^T^^„ Ml* 
ftfctt, K r Fl^-^P-f- (2 4 8 nm) , A r 10 
FX^^lz-f- (1 9 3nm) , Fil^yV^ 
+f- (1 5 7nm) ^ XB, If t-Altfflfbll 

So 

[0248] urnxm^^ Mimmx<D£*>icm^ 

So #m€^ttlM^©U#«tLT«, XMti-h 

i>'xf/l/7 5X ^-n-7f;l/7^yf 
©8=17 5^ hiJxf/V7 5X ^1^X7^7 20 
$yf©IH7 5>i, i>W;bx^/-;b7 5X h 

•>At Fn^v'Ff ©M7ytx>)i,I, k°n- 

${c7;l/3-;l/£f, ^ffiSttffl^SSM^nLT^ffl-r 

[0249] *^fc»v^Tt±, mmvmc maam 

a«fc D t, 1 5 °C«±ffi^rSata»bT^-v;b7n- 30 

fMnWI (Sift, 9 0 °C~ 1 3 0 °C) <fc 9 fe 1 5 °c~ 
7 ox^fifi^Sci^WSbC IMinMliD 



136 

t> 1 5°C~5 0^flf^iIfifct"3Cfctf<fc?>$?£LV\, 
tf— v;l/7n— ©il^Sa^ 1 5#IS~1 2 0# 

iBfc-rstfcjWfssL^ 3 o©ra~i 2 owtn 

Cfctf«fc!)i?$L<, 6 0@K~1 2 O^f^TScli: 

■?)i7 u-u&Mmt>m^ s o 

[0 2 5 0] 

[0251] 1. mm<o^mi 
&mm ( 1 ) ssi ( 1 ) («» 

2 -xf-;l/- 2 -7^Vyf;M ^?'JI/-F, 7^n 
7n^WJl/-R5 5/4 5 ©f ij^tt^^ 
f;yx^h>/rh7t Kn77>= 5/5fcSfi¥ 
U Sff^lS 2 0 1 0 0 m L *H»bfc 0 t 

©!§?«^f07tM^SV - 65^2mol %»^, cltl^ 
SHUHMT, 4Bffg*Hj-T6 O^tMb/c^^/l/X 
WhVl OmLfcfflTLfco »T»m KJE*£ 
4 I^BfinJIfi, UJMV - 6 5 * 1 m o 1 %SflUU 4 B?|ffl 

«^b/io s£»m ass*^ss7?&siu mm 

*/ I SO 7°D fc°;^7;^a-;l/= 1 / 1 cd?S-&M® 3 L 
fcllflK JtffttJLfcaeiSM*t**S»il (1) £®«b 
/Co C 13 N M R 6 5^46 'J V-IM^a 4 6/54 
■Pfeofco Sfc, G PCiJ£fcj;D5f<i6/cg^#yxf- 

p>-^»c»aa^^ v fM{± 1 0 7 0 o-esofco 
[0252] ±E^fiSc^j ( 1 ) tmmom^mm 

(2) ~ (18) ^fiScbfco KTfc±E»il (2) ~ 
(18) ©£Mtt >j v f **^-To (18 9 JMb^fu 1 , 
2, 3, 4««3gS©£^P)©J«#^feSo ) 
[0 2 5 3] 

Hi] 



40 



50 



(70) 

137 

mi 





1 (molX) 


2<mol30 


is 5 s una 


4 (mlX) 




2 


53 


40 


7 




13400 


3 


46 


34 


20 




9400 


4 


42 


31 


27 




8300 


5 


49 


42 


g 




9900 


6 


42 


30 


28 




10300 


7 


39 


35 


26 




8900 


8 


46 


22 


30 


2 


1Z900 


9 


45 


20 


32 


6 


11600 


10 


46 


42 


12 




9200 


11 


38 


32 


30 




11300 


12 


42 


18 


38 


2 


13800 


13 


38 


31 


29 


2 


11100 


14 


50 


31 


19 




11700 


15 


35 


6 


16 


43 


13200 


16 


50 


20 


20 


10 


11500 


17 


50 


40 


10 




12300 


18 


40 


10 


40 


1D 


11300 



[0 2 5 4] JKTfc±K8f|g (1) ~ (1 8) © 20 [0 2 5 5] 

mm*7frr 0 [fb9 9] 



40 



50 
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CH 3 CH 3 

-CH 2 — C CH 2 -C 

c=o c=o ... 

I I fl) 

0 CH 2 CH 3 O 

CH3 CH3 CH3 

CH? C CH? C CH? C 

1 1 1 

00 00 c=o 

A CH 1 1 

0 / Uhl3 0 0 OH 

CH3 CH3 CH3 

I J J 

CH? C CH? C CH? C 

1 1 1 

00 00 00 

O CH 2 CH 3 i O. fT*] 
H3C 



OH 



CH 3 CH 3 CH 

I I _ 

GH2 C CHn C CH2 C 



H3C C — CH3 

26 



40 



50 




40 



50 




40 



50 




[0 2 5 9] 

[fbi 0 3] 




so [026 o] Grim (2) mm a 9) (±§i 



(75) 
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teWt4 0/1 0/5 0) WffTHF (SJSfi86 

6 o °C TfMR L fco KJSiBStf L i: c 5 Tft^M 
liaSi^;W?g^Jv-6 0 1 ^2 mo 1 %fin*.£jS 

^r^^^/co 1 2 8^*15 l/c o mz>nrcfcj&m-&® 

-CVfuK)V7)V=i~)V= 1 / 1 ©iS -nMfSf^SA L S 
IWf&n?fcS8fJI (19) ^ff/co f^fcil 



(19) ©G P Ct^^^M^I/f^M^/cctC^, # 
yxf^yl*?8 3 0 0 (MTO t?feo/co $ 
fc, NMRX^/W^DiHt (i) 

f - o ^ 7 h y XX f;^/te7j<^ W y D 5M L#fi© 
*;Wttt4 2/8/5 0T?&3Ci;;£flt^L;fc o 

[0 2 6 1] ^fiicM (2) ^«©7^£-<?JxT, tfflg 

(2 0) ~ (3 0) ^fiicL/co IXT^/fHifll (2 

o) ~ (3 o) ©fi^L ^/m^-To mmvy 

jymiLl, 2, 3tt«BS©7x^?)©)II#T-fe^o ) 
[0 2 6 2] 
[12] 



WSI 














JUttKmoWf.) 


2(mol%) 


Hita 3(mol%) 


<mol%) 




20 


35 


15 




50 


8200 


21 


20 


30 




50 


8600 


22 


36 


14 




50 


9100 


23 


31 


19 




50 


7900 


24 


35 


5 


10 


50 


8300 


25 


33 


17 




50 


8500 


26 


38 


12 




50 


8900 


27 


31 


6 


13 


50 


8100 


28 


33 


7 


10 


50 


9100 


29 


40 


10 




50 


9300 


30 


34 


16 




50 


8800 



[0 2 6 3] Sfc, JKTfc±iB8fffi (1 9) ~ (3 0) 
©SB^-To 



[0 2 6 4] 
[fbl 0 4] 



40 



50 
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coo— coo- 



O^n 0 (19) 



COO^ COO^y^QH 



O (2» 



COOCH 2 CH 2 COOC(CH 3 > 3 



CH 3 O^o ° 



'cooH^"^ coo-c— CH 2 -C-CH 3 

CH 3 O 



COOCH 2 CH 2 OCH 2 CH 2 OCH 3 1c -~/| (24) 
OCOCH 3 



40 



50 
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O^o 0 C25) 



coo4^ coo— M^>— 
1 x n 



0CH 2 CH ? 



llf Iff , o^.>o <» 



COO — — COO' 



[0 2 6 6] ^fi&ffl (3) ffilg (3 1 J (>vf 

*5*^W>S, t 7f-;V77U /- 
K 2-^97//7n-\^//V-2-7W;b77y U 
- h **;l/Jtl? 3 5/ 3 5 2 0 1 0 T'KJSgggtCtt 

r«^!ISL/co cin^g*tlStT6 5°C«Lfc„ s 

V - 6 0 1 % 1 m o 1 %;taA£J£*M$&S , &;fco 8 Bf H 

3^// 1 -7^;^^x-77^= l / 1 m&mic 



mm on ttmrco m^nrmm (31) ©Gpctc 

2 100 (MM¥J^) T?&ofc 0 S/c, NMR7^7h 

;i/<fct>«ffli (1) <©«±*^©/;/l^7 //«/]< 

■M 1 ^;!/- 2 - 7n h°;V7 7 U V- h fc*;l/Jfr? 3 2/ 

3 9/19/1 

[0 2 6 7] £j£ffl (3) J;P?a©7ir£TKT, mm 

(3 2) ~ (4 4) ££j£Lfco KTtc±fH«il (3 
2) ~ (4 4) ©llfiScft, ^M^-Tc 
[0 2 6 8] 
[S3] 



50 



154 













32 








11900 


33 


32 


37 


20/8/3 


10500 


34 


16 


21 




13900 


35 


15 


22 


34/29 


1Z300 






20 


33/30 


12400 


37 


1B 


24 


32/26 


13000 


38 







36/30 


12700 


39 


15 


20 


29/10/26 


13100 


40 


- 


21 




12800 


41 


18 


17/3 


30/32 


13300 


42 


16 


19 


31/12/11/11 


12600 


43 


20 


22 


58 


14700 


44 


23 


28 


35/14 


13300 



(78) 

153 



[0269] s/c, uTic±mmm o o ~ u 4) [0270] 

©SB^t-o [ft 10 6] 

/\ — CH-CH— — CH 2 -CH— * CH 3 

W 0^- 0 -^0 <L 0 _<L CH 

II I U1J 

0 CH 3 
*— CH 2 -CH- CH 3 



I 

CH 3 



/^_\ —j r— —CH-CH CH 2 -CH— * CH 3 

W O^-o^ 0 C-0-C-CH 2 CH 3 

0 CH 3 (32) 



* — CH 2 -CH — 
C 



c— o— c— v 
l O 



—CH-CH— — CH 2 -CH- 



C — O — C-CH 2 CH 3 (33) 
CH 3 



-CHj-CH— V — CH 2 -CH— 

1 _ jL 1 



-0-(CH 2 CH 2 0) 2 CH 3 



—7 ^— —CM-CM CM 2 — CH CH 3 CM 2 — CM 

W o^ 0 -^o c-o Jt> o=c 



50 
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—7 — V~ — CH-CH- 



—CH-CH- — CH 2 -CH— * C H 2 CH 3 

?-o— 



-7 — UH-UH — 



I 



CH-CH- — CH 2 -CH— * CH; 



0 CH 3 
* — CH 2 -CH 



I 

CH 3 

— 1— COO^I 

- 



-CH-CH- 



—7 — CH — OH — 



-CH 2 -CH— * CH 3 

C — O— C () — ( 

II I \ — / 

0 CH 3 
* CH2 CH 



CH-CH— — CH 2 -CH * CH 3 



4 }y 



[0 2 7 2] 



[fbi 0 8] 



40 



50 
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/ \ -CH-CH- — CHj-C » CH ,CH 3 

^ O^o"^ 0 c- 0_ jjQ 



- H- -CH,- 



-y— y CH-CH CH 2 -CH— * C H 3 



-CH 2 -CH— 

c-o 



CH-CH- —CH-CH CH 2 -CH * CH 2 CH 3 

(41) 

0— r^i 

6 



/ \ —CH-CH— —CH-CH CH 2 -CH * CH 2 Ch 

6 



x — CH ? -CH — 

c-o- 



[fbi 0 9] 



40 



50 



(81) 
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—7 — r CH-CH— — CH 2 -CH— * CH 3 

W Q^o^O c-o-c 



*— CH 2 -CH — CH 5 — CH 2 -CH — — CH 2 -CH — CH 3 

c-o- A 



-CH-CH— — CH 2 -CH — 

^0 c=o 

I 



—? \— — GH-GH — 

—7 — ^— —CH-CH— — CH 2 -CH — * 

-CH 2 -CH— CH 3 



[0 2 7 4] ^fi£M (4) mm (4 5) (>vT 
fVym) 30 

2-^f;l/-2-7^yf;l/7?'JU-h, 7 
h > 7 7 U h fctjl/Jfre 2020 
/ 3 5 / 2 5 ?SJS§#gtc;f±5A^ , ^ f-;bxf-;^ h y 
/f b7tFn77y=l/li§lti§SU 0^6 

0 %<Dmm*mmLfco cn^mmumr e 5 wmm 

b /c 0 KJSSfi^SrS L fc i: d 5 T«MSII±K:7 

- 6 0 1 % 3 m o 1 %fln*.KJ£*M$&2-t3: 

/to 1 2B#mniiL/c^ 5asmm%*5{m<D^y- 

^ f ;Vxf ;^ f y/f h 7 1 F n 77> = 1 / 1 Ml 



^bssidmu last 1 wares ssig (45) %m 

/Co #5nfc«fH (4 5) ©GPCfc«fc 

(R i^l/f) *K*fcfcj:5 % ^vxfi/yil^i 1 
600 (MTO . Sft/^-oKio. 4%T?fc 
-3 /to NMRX^Wl^DSIt (1) (ommi 
&m<o/ >/*fcfcv W >K/ 2-7 t/v- 

7^U h^^l/JfPl 8/2 3/3 4/2 5T?fco 

/Co 

[0275] (4) tmmcD^mT^r, mm 

(4 6) ~ (6 9) ^fi!cb/co «T(C±|H«II (4 

6) ~ (6 9) (Dumt. K?m*m 0 

[0 2 7 6] 

mil 



50 



(82) 
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162 



mm 




-$itan)=E/?- 




Mw 


46 


24 


29 


31/16 


12300 


47 


21 


28 


32/29 


11100 


48 


22 


27 


28/23 


11300 


49 


27 


31 


24/18 


10700 


50 


32 


38 


20/10 


9700 


51 


31 


35 


21/13 


9200 


52 


29 


35 


20/16 


8900 


53 


35 


39 


23/3 


8700 


54 


28 


36 


22/14 


10600 


55 


28/8 


44 


20 


9100 


56 


30/6 


42 


22 


7700 


57 


46 


47/3 


4 


6300 


58 


37/6 


48 


9 


6800 


59 


34/10 


51 


5 


7400 


60 


41 


43 


10/6 


6700 


61 


39 


42 


11/8 


8800 


62 


36 


42 


10/12 


9300 


63 


39 


43 


14/4 


9800 


64 


38 


42 


15/5 


9300 


65 


24 


27 


25/24 


12600 


66 


19 


24 


40/17 


9500 


67 


29 


32 


34/5 


10400 


68 


20 


25 


26/5/24 


13400 


69 


16 


24 


32/24/4 


12700 



[0 2 7 7] &Tf^±mmm (4 5) ~ (6 9) [0 2 7 8] 

(omm^-To [fti 10] 



50 
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-CH 2 — CH CH 2 -CH— 



CH 2 -CH — — CH 2 -C 

0=C nH C = 0 (46) 



— t r— — CH 2 -C 

CH 3 II /k^O 



H 3 C 



-7^- -pr- -CH 2 -CH- -CH 2 -CH- ^ M 
— f-^r t—t CH 2 -CH— -CH 2 -CH — 

coo^ ll J I, [ , 



/v 7 ^~ CH 2 -CH— — CH 2 -CH— 

O o-<o X o c-o ^-°4y~o 

\ I 11 J \ C4J 



40 



50 
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CH 2 — CH CH 2 -CH— 

I 

c-o 



7=T JX 2 ~ 



H 

I 

CH 2 -CH— — CH 2 -C 

1 1 

=c c=o w> 

I 



H 3 C — C — CH ; 
COO. 



l5 



-CH 2 — CH- — CH 2 -C- 
n ^ s** 0 I I 

f o u o=c o=c 

I I 

0-CH 2 OCH 2 CH 3 (jj 



co °-f-\ 



CH 2 -CH CH 2 -C- 

0=C 

1 ! I 



— 7— r CH 2 -CH CH 2 -CH 

o XS 0 I I 

CH 3 ° O ° 0=C C 
I 



I OCH 3 



Y 



40 



50 
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^3. 



OCOCHo 1 
O, .0. ,.OCH, 



COO— — v COO-CH 2 CH 2 OCH 3 0 
7 v , r — CH-CH- * 

C-0-CH 2 -0-CH 2 CH 2 -0-CH 2 CH 3 """^ 



H 

-CH 2 -C CH 3 

C— 0-CH 2 CH 2 -N— CH 2 CH 3 
II | 

O CH 3 

CFjSOj 
-CH 2 -CH- 



mn — ^/^OChfoCHa 



CH 2 -C- 
I 



40 



50 



coo— | — ^ 



(86) 




H 
1 

— CH 2 -C 


H 

— CH 2 -C 


} (Lo 
1 


^ L (60) 

o=c k ' 

1 

NH 


Or 


1 

so 2 


L o 


CH 3 




H 


• — CH ? -CH— 


— CH 2 -C 


1 

■o C O 
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O— CH 3 

— CH 2 -CH — * 



COO— — ( ) — n 



COO^- * -CH 2 -CH— O q Y 



I 9 0 

S _ °^0 A - / ^COOCH 3 



CH 2 -CH- ^ _ch 2 -C— 



40 



50 



(87) 
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172 



~5 

CO 
CO 



+ 



-CH 2 -CH- 
I 

0 = C CH 3 

! * 

-CH 2 -CH— 

0=C CH 2 CH 3 



CH 2 -CH- 
I 

c— o 



49 



CH,-CH— — CH 2 -CH — 

I I (67) 



o-^ 0 ^o 
coo— | — 



■CH 2 -CH — 



-CH 2 -CH- 



+ 



CH 2 -C CH 2 -CH- 

I I 
0=C CH 2 CH 3 



/dy*-cH 2 -c — 



[0283] 2 . ussm i~69 jkmmm i 

OS»ffi^©!IKtP¥« HfflM 1 ~ 6 9 h LT, 
TfHH 5 ~ 8 iCTjk^&MMZt P G M E A (7°nb°py^ 
yn-^/^f/H-fil/T-fef-h) 2 5gtil» 
U 0. 2 y. m<D7-{)\s$<~-?WM LTI^XE-MM^: 

t±3. 4g, T^mfS^^J (a) {±0. 0 7g, tMSttft 

( c ) It 0 . 0 0 3 5 g , ffi^f ( f ) J± 40 

1 . 5g, IMSftftl ( e ) aiOOppm (Sff^C 
MLT) ?feo/co JiS&ffll i:LT, 4- [1- (Xh 

(D^E)Ht3 5/6 5©±±M^{* 9 6. 7 MMSP, HJ 

y^jVT^y o. 3MM0P, TfH (E- l ) 100 
ppm (BJgSttcftLT) ffl-&Lft2 0lI%PGM 
E ±fB^»:LTU/X hMS^ff 

->'J ny)xA-±ti$L, l 3 0U 6 0@K so 



JlSMfS©* v h 7V- h ^iLT, mm 0 . 8 p 

[ 0 2 8 4 ] a 5 ~ 8 f£©#fliW±, Mf)ffe5„ 
JfffiSffiffl (E-l) fcLT, ^«'7?7^R0 8 
B*JV* («) S) «SL/c 0 ^ffiSttffl (E- 
2) £LT, hn^y>S-3 6 6 (fn^^5*x;l/ 

(ft) so ^fflb/c 0 nawt^ ( c ) a 

Tfflt^/c TDBNJ til, 5-$>7if£$/£n [4. 
3. 0] /f-5-XX TDMAPJ t±4-N, N- 
/^f-;l/7 5/fc°y TDPAJ !ii/VV7"n&l/ 

7-U X TT B A J It b V y^JbT^y^to 
[0 2 8 5] (f) tLX, ?K<Dlt^mtt 



[0 2 8 6] 
lit I 1 5] 



[0 2 8 7] 
[H5] 



#|g 2003-66626 



(b) 



ftKjggM (a) 



50 



#|g 2003-66626 



" m&m&mm (b) 



KWl&f. (a) 



(f) 



Z33/Z26 (1/1) 
Z33/Z26 (1/1) 



3PA/DMAF (1/1) 
DPA/DMAP (171) 



Z33/Z12 (2/1) 





BttfJEttMSS (b) 


xmrnzm (a) 


£«4fb£4» (c) 


l?ffii£ttSiJ (e) 


fi^?(b^r (f) 


■gsm e i 


(6 1) 


Z 2 


DPA 


E- 1 


ttL 


*iEff!l6 2 


(6 2) 


Z5 


D P A 


E- 1 


ttb 


mk«6 3 


(6 3) 


Z2/Z5 (1/1) 


DPA 


E - 1 


ftL 


*M(HJ6 4 


(64) 


Z33/Z29 (1/1) 


DMAP 


E- 1 


feb 


*JM*IJ 6 5 


(6 5) 


Z14/Z26 (1/1) 


TBA/DPA (1/1) 


E- 1 






(66) 


Z33 


DMAP 


E — 1 


ill. 


«»l 6 7 


(6 7) 


Z 1 3 


DPA 


E - 1 


ftL, 




(6 8) 


Z 5 


DPA 


E- 1 


ft I, 


*J60K>9 


(6 9) 


Z4 


DMAP 


E - 1 


ftU 



[0 2 9 1] Z<DUi?Z.hffi£, 193nraArFl* 
i^^Wf-Xf-y^- (NA = 0. 6 0) ^rfflt^TK 
ftfcfj o /to ««« 1 3 0 °C* V h 7° U- h 7- 6 0 #K 
finJR*ffV\ *^^0. 2 6Nfh7^f/l/7^^ 30 
A/vrKntf^lMK CTMAH) 6 0#f B 1M 

>"J3^xA-*1 6 0 o C^V h7V-h^6 0#K 

/to c © x 5 ic l xm 5 n/c *> u a y 7 x m 
ottft^i¥fffiL/co ^o,ism^a9~i 2tc7S-r 0 

[0 2 9 2] Mf7Jt±3>^7 h$-W0. 18 Jim 

vx^/^-y^o. 1 5 ^ micwm-znytmic&v 

§0. 1 5 (imC$- ;l/^r+J-— v;l/7n- MSfcfcoT 
^ggfKftfe SWiSEM T« L 7 P 7 7 ^ ;^§¥ffi L 

[0 2 9 3] 
[f|9] 



g!9 





y— V/1/7P- &cd 






HJStfl l 


0.12 




© 




0.12 


© 


® 


*»"'J 3 


0.12 


© 


© 


n«y4 


0.12 


© 






0.12 


© 


© 




0.12 


© 


® 


7 


0.12 


@ 


© 


8 


0.115 


© 




'Jdfe0! 9 


0.12 




© 


1 0 


0.12 


© 


© 


mm 1 1 


0.115 


© 


© 


fUStf 1 2 


0.12 


© 


© 


1 3 


0.12 




© 


n»j i 4 


0.12 




© 


0 1 5 


0.12 


© 


© 


mm\ 6 


0.115 


© 


© 


fUMl 7 


0.12 




© 


mmmi s 


0.12 


© 


© 


9 


0.12 


© 


© 


Kl«3 2 0 


0.12 


® 


© 



[0 2 9 4] 

m \ o] 



50 



(90) 



#|g 2003-66626 



mi 0 











^#60"! 2 1 


0 . 12 


© 


© 


^SB#I2 2 


0 . 12 




© 


3 


0 . 12 


© 


© 


4 


0 . 12 


® 


© 


3ISfif?!l 2 5 


0 , 116 


© 




%Mffl 2 6 


0.12 


© 




£JfS0! 2 7 


0.12 


© 


© 


S^iS^J 2 8 


0.12 






nmm 2 9 


0.12 


© 


© 


^jfitfi 3 0 


0.12 


© 


® 


mmm 3 1 


0.12 


© 


© 


*»]3 2 


0.12 


© 


© 


'JflfeM 3 3 


0.115 


© 


© 


HJEM3 4 


0.12 




© 


SSM?!l3 5 


0.12 




© 


fOM3 6 


0.12 




© 


3 7 


0.12 








0.12 




© 


£»J3 9 


0.12 


© 


© 


SBMEW4 0 


0.12 


© 


© 


[0 2 9 5] 

ai 1 






7P77-fiV 




Hfl6fl4 1 


0.12 


@ 


O 


**W4 2 


0.12 


@ 


0 


£«14 3 


0.12 


© 


O 


mum* 4 


0.12 


© 


O 


*ffi{^4 5 


0.12 


© 


O 


m«4 6 


0.12 




O 


*Mi^4 7 


0.12 


© 


O 


**Jli«4 8 


0.12 


© 


O 


mmM4 9 


0.125 


© 


O 


3I«J 5 0 


0.12 


© 


O 


%mm 5 1 


0.125 


© 


O 


*St6<f( 5 2 


0.12 


© 


O 


5 3 


0.12 




O 


SSJitfl 5 4 


0.12 


© 


O 


5 5 


0.125 


© 


O 


mmm 5 e 


0.12 


© 


O 


^«<fi 5 7 


0.12 


© 


O 


s&KEW 5 B 


0.12 


© 


O 


33t«5 9 


0.12 


© 


O 


0 


0.125 


© 


O 



178 

[0 2 9 6] 





^f" — D — ^© 




mmim 


Jgjgfij 6 1 


0 . 12 


© 


0 


mt&wG 2 


0.12 


© 


0 


mrn&s 3 


0.12 


© 


0 


mmms 4 


0.12 


© 


0 


mmw e 5 


0.12 


© 


0 


Slffi#16 6 


0.12 


© 


0 




0.125 


© 


0 




0.12 


© 


0 




0.12 


© 


0 


j±«wi 









[0 2 9 7]i9~12 0*SHfr 
[0 2 9 8] 



F^ — 2H025 AA02 AB16 AC04 AC08 AD03 

BEOO BE 10 BGOO CB41 CC04 

CC20 FA01 FA12 

2H096 M25 BA11 DA01 EA05 FA01 

HA01 HA05 HA30 

5F046 LAI 8 



